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ADVERTISEMENT. 



Although the title-page s^ms to explain the nature 
of the present yolume^ yet, as there is a considerable 
difference between the original Key, published by 
the Author of the Arithmetician* s Guide^ and the 
present work, it may not be amiss, briefly, to point 
out wherein that difference consists. 

«In the original Key, every question was worked 
at full length, and^ in many cases, in a very long and 
tedious manner; in the present work, the questions 
are solved in the most concise and simple manner 
possible, by which means the progress of the pupil 
will be greatly &cilitated and the labor of the Teacher 
infinitely lessened. 

Self Students, who make use of the Jrithmeti- 
darfs Guide^ will best promote their progress by first 
solving the questions themselves, and then comparing 
their solutions with those contained in the following 
pages. 



Bedford, 
January 1. 1823. 
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KEY 

TO THE 

ARITHMETICIAN'S GUIDE 



NUMERATION. 



Numbers to he expressed in Words, ansxuered, 

£x AMPLE (1) One thousand seven hundred and eighty-five. 

(2) Three hundred twenty four thousand, five hundred 
and sixteen. 

(3) Six hundred and fifteen thousand, four hundred 
and twenty-three. 

(4) Seven millions six hundred and fifty-four thousand, 
three hundred and twenty-one. 

(5) Eighty-seven million, six hundred and fifly-four 
thousand, three hundred and twenty-one. 

(6) Nine hundred and eiehty-seven million, six hun- 
dred and fifty -four thousand, three hundred and twenty- 
one. 

(7) Four hundred and twenty-six thousand, seven hun- 
dred and eighty-four millions, three hundred and twenty- 
six thousand, five hundred and thirty-four. 

(8) Six hundred and forty-two billions, one hundred 
and thirty-four thousand two hundred and ten millions, 
three hundred and forty-$ve tiiousand, six hundred and 
forty-eight. 

!9) Two hundred thirty-four tliousand dye hundred 
I sixty-three billions, two hundred and fourteen thou- 
sand, three hundred and sixty-two millions, one hundred 
and fifty-six thousand, six hundred and^ thirty-four. 

B 



2 ADDITION. 

(10) Fifty-four trillions, three hundred and twenty-six 
thousand four hundred and twenty-eight billions, nine 
hundred and sixteen thousand five hundred and forty-three 
millions, four hundred and sixty-five thousand, three 
hundred and forty-six. 

(11) Eight hundred and sixty <four trillions, two hun- 
dred and fifteen thousand six hundred and forty-two 
billions, four hundred and sixty-eight millions, four 
thousand five hundred and sixty-two. 

(12) Two quadrillions, one hundred and forty-six thou- 
sand, eight hundred and sixty-two trillions, eight hundred 
and ninety-eight thousand, seven hundred and sixty-four 
billions, eight hundred and forty-two thousand millions, 
six hundred and ninety-eight thousand and forty-two. 



ADDITION; 

I 

Answer^. 

(1) 36 (2) 675 (3) 5040 (4) 8586 

(5) 8460 (6) . , 7497 (7) 84987 . (8) 66726 
(9) 63369 (10) 747936 (11) 894861 (12) 1056069 

As the proving of addition by the Common method 
requires more time than the teacher can spare for that 
purpose, I have, in these examples, made every row 
of figures to end with nine, consequently, the totad must 
do the same if the work be right; ana by this method 
the pupil may be exercised with various other examples, 
until he is found sufficiently perfect. 

Qjuestions Amtbered. 

(1) 34263 (2) 63 (3) 60 

53163 8154 30 

8172 6201 12 

846 99 6 

96444 14517 108 pence. 



MULTIPLICATION. S ^ 

(4) Jan. SI (5) 1787 (6) 1787 
Feb. 28 60 116 

March 31 

April SO 1847 190S 

120 Days. 



SUBTRACTION. 

Answers. 

(1) 74S11S48522 (2) 64202661111 (3) 46574614221 

(4) 48775485155 (5) 32975113221 (6) 64204197581 

(7) 63382135411 (8) 44463169266 f(9) 35330912534 

(10)46422219863 (11) 55011074745 (12) 22108765433 

QuestioTls answered, 

(1) 1808 (2) First 102-72=30 Difference. 

1746 Then 102+72=174 Sum. 

62 Years. 



(3) 864952 (4) 33905 (5) 1808 

36842 30624 508 

'828110 Less No. 3281 lbs. 1300 Years. 

(6) 1808 (7) 1808 

1066 1616 

742 Years. 192 Years. 



MULTIPLICATION. 

Answers, 
(1) 8486429292 (2) 9370639062 

(3) 21848582448 (4) 31862290815 
(5) 14074073676 (6) 864197466S 

(7) 17313883776 (8) 493S5553467 

B 2 



MULTIPLICATION. 



(9) 621S2464530 

(11) ^5US5iG06i 

(13) 78453880467 

(15) 204139054440 

(17) I34«85 143979 

(19) 9S5'7533DS2't 

(21) 232688554038 

(23) 106928216421. 

(25) J496H5909525 

(27) 179W3I428420 

(29) 20178289657152 

(31) 9794086306128 

(33) 40063332968757 

(35) 145801426277250 

(37) 1065808525174416 

(39) 12884970983029794 

(41) 59039041808423727 



(10) 45447831495 

(12) 40617610956 

(14) 87635744856 

(16) 295522315974 

(18) 305073026784 

(20) !T'i21-5i3I448 

(22) 267964142976 

(24) 184069323018 

(26) 761581139058 

(28) 1991434833828 

(30) 21385207418056 

(32) 25999202980296 

(34) 311528888892783 

(36) 106210797330924 

(38) 1712262025232208 

(40) 5445418058704098 

(42) 59039041808423727 



(43) 92545490355113808 (44) 128285168943911427 

(45) 290256568722918000 (4fi) 290256568722918000 

(47) 9876543210 (48) 1987654300 

(49) 19876S4O00 (50) 1987650000 



BY PAETS. 



(51) 1851851835 

(53) U685734244 

(55) 24669754632 

(57) 107714868228 

(59) 47093779264 



(52) J 

(54) 35680 89608 
(56) 19543780683 
(58) 65667128U2 
, (60) 904785002496 



DIVISION. 



Questions Answered. 

(1) 894f60 X 50=4473000. 

(2) 40x5=200^. 

(3) 39x20=780 yards. 

(4) 268x118=31624? soldiers. 

(5) 235x45x50=528750 letters. 

(6) 10000x5=50000 persons. 

(7) First 50x50=2500, square of 50; and 100x20: 
3000 ; then 2500— 2000=500, the number required. 



1 


Answers* 


(1) 42^214646 


I (2) 3123546354' 


(3) 5462145612 


(4) 6372458163 


(5) 2345678946 


(6) 1234567809 


(7) 2164235472 


(8) 5481728163 


(9) 6213246453 


(10) 4131621045 


(U) 2120462172 


(12) 312443161 quo. 2 rem. 


(13) 3412342621^ 


(14) 2434326246 


(15) 4536423432 


(16) 5472635481 


(17) 2142621333 


(18) 4237125372 


(19) 421262136 


(20) 531621702 


(21) 546217263 


(22) 728163432 


(23) 431162163 


(24) 324637254 


(25) 638143245 


(26) 234621423 


(27) 423620172 


(28) 542034522 


(29) 621405816 


(30) 534620438 


(31) 42354637^% 


(32) 61385472J|^ 


(33) I2345678|f|fj^ 


(34) 98765432j^^ 



B 3 



6 COMPOUND ADDITION. 

(35) 6214232340 (36) 432S2412f{^f^ 

(37) 23562043^i5fy^ft?A (38) 31572816^^1^ 

(39) 312471423 (40) 478216243 
(41) 123456789 

ABBREVIATIONS. 

(42) 230040702 (43) 630702009 

(44) 720203400 (45) 403020270 

(46) 987654321 (47) 19876543 

(48) 1987654 (49) 198765 

BY PARTS. 

Ex, 50 is worked. 

(51) 324603729 (52) 637146243 

(53) 342635481 (54) 241281243 

(55) 816021729 (56) 456021723 

(57) 420480172 (58) 523602432 

QfiesHons anstoered, 

(1) 4473000*89460=50?. 

(2) 200-«-40=5/. each man. 

(3) There are 20 pennyworth more of the last sort 
bought than of the first, and the remainder will fetch but 
16d. ; hence 20c?.— 16</.=4fif. loss. 

(4) 31624-1-268=118 men. 

(5) First, 528750-t-50= 10575 lines; then 10575-i-45 
=235 pages. 

(6) 50000.*.5= 10000 persons. 

(7) First, 100x20=2000; and 50x50=2500; then 
2500-- 2000=500, the number required. 



COMPOUND ADDITION. 

Ans'wers, 

£ 9, d, £ 8, d, £ 8, d. 

(1) 324 12 6i (2) 354 0^ (3) 7666 !• 3 



COMPOUND ADDITION. 7 

£ s. df £ 8. d. £ 8. d. ' 

(4) 6461 1^ (5) 6477 7 7i (6) 7216 9 3^ 
(7) 6807 7 lOi -(8) 6024 8 7^ (9) 5997 7 lOJ 
(10) 6015 8 9i (11) 6824 2 4J (12) 8922 6 1 

TROY WEIGHT. 
&. ox* awi. gr. tb, oz. dwt, gr, 

p5) 486 4 1 (14) 41S 4 14 21 

APOTHECARIES WEIGHT. 
lb. ox» dr, sc, gr. lb. ox. dr. 8C, gr. 

(15) 68 3 1 2 17 \16) 76 2 1 15 

AVOIRDUPOIS WEIGHT. 
..T. C, gr. Uf. oz. dr. T. C. gr. lb. oz. dr. 

(17) 69 6 12 2 3 (18) 77 9 9 15 5 

CLOTH MEASURE. 
Td8. gr, no. E.EUs gr. na. F.EIU gr, na. 

(19) 623 10 (20) 622 1 3 (21) 817 1 2 

LONG MEASURE. 
Leag, mufitr, po. Yd8. ft. in. b.e, 

(22) 584 4 17 (23) 691 2 9 

LAND MEASURE. 
^ R P jS. R P ^ R P 

(24) 583 3 12 (25) 620 25 (26) 692 2 35 

WINE MEASURE. 
T. hhd, gal, gt. pi. T. hhd. gal. gt. pi. 

(27) 96 3 46 3 1 (28) 95 3 53 1 

ALE AND BEER MEASURE. 
A. hhd, gal. gl. jri, B. hd. gal, gt, pL 

(29) 582 29 1 1 (30) 613 26 1 1 

DRY MEASURE. 
Latt8 grs, bu. pec. gal. Lasts gr. bu. pee. galm 

(31) 86 7 2 1 (32) 95 2 1 

TIME. 
Years mo. w. days I^oy* ho. mi. sec* 

(33 ) 794 2 6 ^ (34) 875 21 46 29 



S. deg. ' " '" 
(36) 95 1 U 52 22 





MOTION. 


S. deg. 

fS5) 107 9 56 56 


Ill 

18 
B 4 



8 



COMPOUND ADDITION. 



SQUARE MEASURE. 
Yds, ft, inch. Yds. ft. mch* 



(S7) 1091 6 114 



(38) 1015 6 104. 



SOLID MEASURE. 
Yds, ft, inch. Yds. ft. inch, 

(39) 855 10 671 (40) 970 18 749 



Questions answered. 



(1) 




£ s. 


d. 


Reed, of A 27 1 


4 


B 12 6 


8i 


C 31 12 


8 


D42 14 


8t 


E 82 4 


2 


F 41 16 


3i 



(2) 
£. s. 
Wheat 23 12 
Rye 16 4 
Oats 20 
Barley 38 14 6i 
Car. 1 6 
Commis.3 10 6 



d. 
6 
2 
6 



Answer 237 15 10^ sum reed. 103 8 2^ ans. 



£, s» d» 
Paid in part 30 10 6 
Remains unpaid 42 2 4 



Answer 72 12 10 



(4) 

. £ s. iL 

Officers 394 12 6 

Receive 24b 



Answer 634 12 6 





(5) 




(6) 








£ s. 


d. 


£ 


S. 


d. 


First cost 


58 





Rent SO 





Os 


Packing 


10 


6 


Window lights 


18 


lOi 


Carriage 


1 7 





Poor's rates 10 








Spent 


6 


8 


Lamps, &c, 2 


2 






Answer 60 4 2 



Answer 43 lOj 



COMPOUND SUBTRACTION. 



COMPOUND SUBTRACTION. 



• 




Ansxvers. 


1 






£ s. d. 
(1) 23 6 2i 
(4) 21 11 9^ 
(7) 17 17 10: r 




£ s, d. 
(2) 17 6 3i 
(5) 41 9 3i 
(8) 26 18 el 

TROY WEIGHT, 


(S) 
(6) 


£ : 
15 7 
18 1 


d. 

Hi 


lb. ox, dwt, 

(9) 72 2 9 
(11) 74 9 17 


grs. 

9 

4 


• 


lb. 
(10) 46 
(12) 73 


OX. dwt. 

3 7 
1 12 


gri. 

4 
9 



APOTHECARIES WEIGHT. 



lb. or. dr. sc. grs. lb. ox. dr, se* grs* 

(13) 55 1 3 1 6 (14) 19 5 4 1 3 

(15) 42 1 4 1 2 (16) 15 5 3 1 12 



AVOIRDUPOIS WEIGHT, 



T. C. gr. fb, oz. dr. T. C. gr. lb. ox. dr. 

(17) 4 6 13 2 4 (18) 3 17 2 5 1 4 

' (19) 8 4 1 12 13 14 (20) 3 5 1 15 5 6 

CLOTH MEASURE, 

Yds. qr. no. E.E. gr, na. F,E. gr.na, 

(21) 33 2 1 (22) 33 1 2 (23) 29 1 

(24) 25 i I (25) 15 2 (26) 3 2 

' LONG MEASURE. 

Leag. mU fur. po. Yds. ft, in* b, c. 

(27) 44 1 2 15 (28) 33 1 2 1 

(29) 19 1 1 14 (30) 47 1 2 

LAND MEASURE. 

J. R. P. A. R. P. A. R. P. 

(31) 66 2 17 (32) 27 2 11 (33) 29 2 22 

(34) 20 28 (35) 18 2 11 . (36) 76 1 

WINE MEASURE. 

T. hhd. gal. gt. pu T. hhd, gal. gt» 'pi, 

(37) 3 2 29 2 1 (38) 4 2 13 1 1 

(39) 2 2 12 1 1 ^40) 3 1 

B 5 
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10 COMPOUND SUBTRACTION. 

ALS AND BEER MEASURE. 
A,hhd,gal. qt. pL Ahkd,gaL gt. pi. 

(41) 11 24 1 1 (42) 28 28 3 1 

(43) 2 10 1 (44) 49 31 1. 1 

DRY MEASURE. 
JLmsts qr. hu* pec* gal* Lasts qr. bu, pec, gai. ' 

(45) 42311 ' (46) 57321 

(47) 2 5 2 3 1 (48) 3 2 12 1 

TIME. 
Tears mo» v. days* I>oy^ ho* fni* sec* 

(49) 62 7 2 3 (50) 43 8 33 16 

(51) 26 3 2 4 (52) 44 13 19 25 

MOTION. 

(53) 5 4 15 30 5 (54) 4 15 27 9 36 

(55) 3 13 27 34 35 (56) 4 16 33 37 8 

SQUARE MEASURE. 

Tds* ft, inch* Yds, ft, inch. 

(57) 30 2 115 ' (58) 67 4 73 

(59) 24 5 22 (60) 33 5 36 

SOLID MEASURE* 
Yds* ft, inch* Yds. ft. inchm 

(61) 2 13 233 (62) 2 11 472 

(63) 4 6 658 (64) 5 2 12 

Questions Ansxvered. 

(2) 
£ s, d. 

Lent 200 

Reed, by goods. 84 6 4 





(1) 




.£ *. rf. 


From 


86 6i 


Take 


31 18 11 



Differ. 54 1 7 J Remains due 115 13 8 

(3)\ (4) 

£ s, d. 

From 18308 1508 House & furniture 1100 8 4J- 

Take 2118 +610 House 742 10 6 



Diff. 16190 2118 Furniture cost 357 17 lOJ 



COMPOUND MULTIPLICATION. 



11 



k5) 



To 



Tears m. w. d, h, ' m» 

From 21 

Take 14 12 11 10 9 8 

1* ■ _ _ 

To serve 5 10 » 3 3 14 52 Ans. 



£ s, d. 

A. 86 10 6 

B. 36 

C. 20 12 4^ 

D. 56 18 

E. 10 10 3 

F. 86 8 6 



Debtor 296 19 1\ 
Creditor 148 10 4 



Answer 148 9 3| 



(6) 



CredUm 

£ s. 

By cash 10 
Commodities 21 12 
Housh. furniture 42 
Book debto . 62 13 
Plate 12 4 


• 

d. 


6 
6 
4 


148 10 


4 



COMPOUND MULTIPLICATION. 



£ *. 
(1) 16 


d. 

•4 
3 


Ansxvers. 

£ s. 

(2yo 7 


d. 
3 

"4 • 


£ «. d. 

(3) 1 2 
5 


2 9 





1 


9 





5 10 


(4) 


6 


(5) 


9 


6 

7 


(6) 2 4 
8 


3 


9 


3 


6 


6 


18 8 


(7) 1 


9 
9 


(8)0 


2 


10 

\ . 


(9) 2 1 4 
11 


P 1^ 


9 


1 


2 


1 


22 14 8 



B 6 



12 COMPOUND MULTIPLICATION 

£ s* d* £ s» d. 

^0) 14 3 (11) 17 6 

12 2x7=14 



U 11 



1 


15 




7 


12 


5 






(12) 7 lOi (13) 1 7 

3x5=15 4x4=16 



1 3 7i 5 8 

5 4 



5 18 li 21 12 





£ 


Sums* Multijpliers., 
s. d» 




£ s. d. 


(14) 


17 


6 x3x6 


— 


15 15 


(15) 


1 


18 


8 x4x5 


= 


38/13 4 


(16) 




5 


7i X 3 X 7 


= 


5 18 1| 


(17) 


5 


11 


4 x2xll 


■ ^s 


122 9 4 


(18) 


4 


7 


2 x4x6 


= 


104 12 ' 


(19) 




4 


6 x5x5 


= 


5 12 6 


(20) 




5 


lUx3x9 


= 


8 10-i 


(21) 




2 


8 x4x7 


= 


3 14 8 


(22) 


1 


12 


x6x5 


^■^•v 


48 


(23) 




1 


9 x4x8 


^— 


2 16 


(24) 


1 


2 


x3xll 


— 


36 6 


(25) 


1 


2 


6 x5x7 


= 


39 7 6 


(26) 




6 


2^x6x6 


= 


11 3 6 


(27) 


1 


12 


6 x5x8 


= 


65 


(28) 




6 


4^x6x7 


= 


13 7 9 



COMPOUND MULTIPLICATION. Id 



(29) 


Sums. Multipliers* 
£ s, d. 

19 10 X4.X11 = 


Products, 
£ 5. d. 

43 12 8 


(30) 


19 


4 x5x9 = 


43 


10 





(31) 


3 


7 x6x8 = 


8 


12 





(32) 


2 


5^x5x10 = 


6 


2 


11 


(33) 


1 16 


6 x6x9 = 


98 


11 





(34) 


1 10 


x5xll = 


82 


10 





(35) 


1 2 


6 x7x8 = 


63 








(36) 


6 


9 x6xl0 = 


20 


5 





(37) 


4 


3 x7x9 = 


13 


7 


9 


(38) 


4 


8 x8x8 = 


14 


18 

1 


8 


(39) 


1 


6^x6x11 = 


5 


1 


9 


(40) 


I 


4 x7xl0 = 


4 


13 


4 


(41) 


1 


8 x8x9 = 


6 








(42) 


3 


2^x7x11 = 


12 


5 


5i 


(43) 


3 


6 x8xl0 = 


14 








(44) 





7i X 9x9 :^ 


2 


10 


7i 


(45) 


21 4 


6 x7xl2 = 


1782 18 





(46) 


4 


6 x8xll = 


19 


16 





(47) 


6 


xl0x9 = 


27 








(48) 


2 10 


x8xl2 = 


240 








(49) 


8 l6 


x9xll = 


841 


10 





(50) 


17 


xl0xl0= 


85 








(51) 


5 


6 x9xl2 = 


29 


14 





(52) 


1 


10 xlOxll = 


10 


1 


8 


(53) 


2 


8 X 10x12= 


16 








(54) 


1 


2 xllxll= 


7 


1 


2 


(5S) 


2 


4 X 11x12= 


15 


8 





(56) 


2 


2 X 12x12= 


15 


12 





(57) 





4ix8x7x2= 


1 


19 


8 


(58) 





3|x8x7x4= 


3 


5 


4 



14 COMPOUND MULTIPLICATION. 



(59) 


Sums, 

£ s. 



Multipliers, 
d, 

5^x8x7x6 


• 


Products 
£ s. 

7 14 


d. 



(60) 


5 


4 Xl0x9x4 


■ ="" 


96 





(61) 


1 


4 x8x7xlO 


= 


37 6 


8 


(62) 


1 2 


2 X 12x12x12=1915 4 





(63) 


5 


6 X4x4+1 


= 


4 13 


6 


(64) 


3 


6 x3x7+2 


= 


4 


6 


(65) 


14 


6 x4x7+l 


= 


21 


6 


(66) 


3 


6 x5x7-l 


= 


5 19 





(67) 





9 x6x6+l 


:= 


1 7 


9 


(68) 


2 


2 x6x7+l 


= 


4 18 


2 


(69) 


12 


6^x5x8-1 


= 


24 9 


H 


(70) 


1 


6^x5x9+2 


= 


3 12 


5i 


(71) 





9 x6x9— 1 


= 


1 19 


9 


(72) 


6 


6 X6X10-1 


V 


19 3 


6 


(73) 


1 


8 x7xlO-hl 


= 


5 18 


4 


(74) 


4 


8 x9x9+2 


=: 


19 7 


4 


(75) 


6 


8 x8xll-hl 


= 


29 13 

1 


•t 


(76) 


6 


8 x8xl2 + l 


=s 


32 6 


k 


(77) 


8 


2 x9xl2— 2 


=: 


43 5 


8 


(78) 


10 


2 x9xl2+l 


= 


55 8 


2 


(79) 


5 


6^x11x11+2 


^ 


34 1 


n 


(80) 


1 3 


2 xl2xl2-hl 


=r. 


167 19 


2 


(81) 





9 x5x5-hi 


=5ft 


16 


Hi 


(82) 


2 


4^x5x6+1 


=? 


3 12 


^ 


(83) 


1 10 


6 x5x7+i 


•^w • 


54 10 


^ 


(84) 


32 2 


6 x5x8-|ri : 


=^1301 1 


3 


(85) 


2 12 


x8x8+'l > 


=t; 


167 3L 


P 


(86) 


I 4 


x9x9+i - 


=55 


97 16 


)0 


(87) 


2 


4 x9xi2+i: 


=3 


12 n 


7 


(88) 


6 


8|x 12x10+1 


as 


40 8 


4i 



COMPOUND DIVISION. 15 

Sums* Multipliers, Produett* 

£ u d, £ u d. 

(S9) 1 4 xl2xll+i = 8 16 4 

(90) 9 2 Xl2xl2+i = 66 4 7 

(91) 15 6 xlOxll+7i= 149 9 lOJ 

(92) 12 9Jx 12x12+11=5= 93 1 2^ 

(93) 1 4 10^x10x9x4+5=453 11 9^ 

(94) 362 10 6^x12+11 =4894 2 3^ 

(95) 4 4 3i X 10 X 10 X 10.x 9+652=40669 2 1 

£ t, d* 

(96) S 2 6ix 10x9x4+5=1141 liaim.ex, 

2264 yly. in. 

1122 19 lOfhelaysup. 

Cwt, gr, lb» ox. dr, Cwt. qr, lb, ox, dr, 

(97) 14 21 14x7= 99 1 7 6 2 

lb, 09. dr. sc gr. lb, ox. dr, ic gr. 

(98) 10 6 4 1 17x9= 94 11 1 1 13 

I CSvt. gr. lb. Cwt, qr, lb. 

(99) 8 121x6x6 + 1= 312 21 
(103) 9 112x9x12+1=1019 3 20 

lb. ox. dwt. grs, lb, ox, dwt, grs, 

(101) 4 6 8 Sx4= 18 1 12 12 



COMPOUND DIVISION. 



(1) 3)2 9 


d. 



4 

(2). 
(5) 


Ansvoe 

£ 
4)1 


s. d, 

9 


(3) 
(6) 


£ s, A 

5)0 5 10 


Ans. 16 


4 





7 3 


12 


(4) 6)0 3 


9 


7)3 


6 6 


8)0 18 8 





7i 





9 6 


2 4 



16 COMPOUND DIVISION. 

(7) 9)0 15 9 (8) 10)1 2 1 (9) 11)22 14 8 



19 2 2i 2 14 



(10) ;C s. d, (11) £ s. d, (12) £ s. d. 

12)14 11 (7)12 5 (5)5 18 IJ 

14-? 15^ — 

14 3 (2) 1 15 (3) 1 3 7i 



17 6 7 lOi 



(13) £ s. d. (14) £ 5. d. 

(4)21 12 (6)15 15 

16-? 18-? 

(4) 5 8 (3) 2 12 6 

-^ — • — »-^ 

17 17» 6 



£ s, d, 
(15) (5)38 13 4 (16) (7)5 18 1^ 



20-^ 21 



1 



(4) 7 14 8 (3)0 16 lOi 

1 18 8 5 7i 



(17) (11)122 9 4 (18) (6)104 12 



7) (11)122 

22-? 

( 2) U 



24^ 



2 8 (4) 17 8 8 



5 11 4 ^ 4 7 2 



£ s. d. 

(19) 
25 



(5) 5 12 6 (20) (9) 8 10| 

] 27^ 

(5) 1 2 6 (3) 17 lOi 

4 6 5 11^ 



COMPOUND DIVISION. 17 

£ s. d. £ i. d. 

(21) (7) 3 14 8 (22) f 5) 48 



28 



f7)3 
(4)0 



10 8 



(23) 

32 



2 8 



f 8) 2 16 
(4) 7 



1 9 



(25) (7)39 7 e 
35 J 

15) 5 12 6 
1 2 6 



(27) (8)65 O 

40^ 

(5) 8 2 6 



1 12 6 



(29) (11)43 12 8 
44 

4) 3 19 4 



r 



19 10 



1 



(31) ( 8)8 12 
48 

6)1 1 6 

3 7 





ovi -s 


.6) 9 12 







33^ 


1 12 





(24) 


11)36 6 







\ 


3) 3 6 







Sf5 ^ 


1 2 





(26) 


6)11 3 


6 


* 


0\J "\ 


. 6) 1 17 


3 






6 


2i 


(28) 


42) 


7)13 7 


9 


■ 


( 


. 6) 1 18 


3 




45 


6 


4i, 


(30) 


f 9)43 10 









(5) 4 16 


8 




50 


19 


4 


(32) 


(10)6 2 


11 




( 5)0 12 


3i 






2 


5h 



18 COMPOUND DIVISION. 

£ s. d. £ s, d. 

(88) ( 9)98 11 (34) (11)82 10 



f 9)98 11 
I 6)10 19 



54 

6)10 



<?5) 

56 



1 16 6 



f 8)63 
( 7) 7 17 6 



1 2 6 



f 9)13 7 
( 7) 1 9- 



(37) ( 9)13 7 9 
63 

9 



4 3 



••■■ni^*"*^""^"^ 



fll) 5 1 
1 6) 9 



(39)- 

66 

9 3 



1 6i 



72 



f 9) 6, 
( 8) 13 4 



1 8 



(43) (10)14 

60-1 

( 8) 1 8 

3 6 





iJO -S 


. S) 7 10 







60 ] 


1 10 





(36) 


'10)20 5 





\ 


[6)2 


6 




64 J 


6 


9 


(38) 


1 8)14 18 
[ 8) 1 17 


8 

"4^ 




70 


4 


8 


(40) 


(10)4 13 


4 




( 7)0 9 


4 




1 


4 


(42) 


77] 


jll)12 5 
^ 7) 1 2 








3 


n 


(**) 


».] 


' 9) 2 10 
[9)0 5 


21 









n 



COMPOUND DIVISION. 19 

(45) (12)1782 18 (46) (11)19 16 



c 


I 7) 148 11 6 
21 4 6 


(47) 


( 9)27 
00 

(lO) 3 

6 


(49) 


^(11)841 10 
( 9) 76 10 

8 10 


(51) 


(12)29 14 

lOfl / .. ........... 




( 9) 2 9 6 
5 6 


(53) 


ri2)16 
1^0 ? 




CIO) 1 6 8 
2 8 


{55) 


(12)15 8 




(11) 1 5 8 
2 4 





( 8) 1 16 




• 




4 


6 


(48) 


(12)240 

Ofi / ... - 







( 8) 20 







2 10 





(50) 


inn ? ...... — 


u 




(10) 8 10 


0^ 

« 




17 





(52) 


(ii)io 1 

110^ 

(lO) 18 


8 
4 




1 


10 


(54) 


(11) 7 1 
121 -{ 

(ll) 12 


2 
10 




1 


2 


(56) 


(12)15 12 

Idi ? .— ... 







(l2) 1 6 





/ 


2 


2 



no 



COMPOUND DIVISION. 



(57) 



(59) 



^61) 





£ s, d. 
^2) 1 19 8 


112< 


7) 19 10 


. • 


. 8) 2 10 


4J 




^6) 7 14 


SS6' 


•7) 1 5 8 




W^ 3 8 


Si 


^ 


10)37 6 8 


560^ 


7) 3 14 8 


1 


8) 10 8 




1 4 



(58) 



(60) 



(62) 







£ s, 
' 4) 3 5 


d. 
4 


224 < 


7) 16 


4 




[ 8) 2 


4 





3J 

•1 




' 4)96 


V 


360^ 


9)24 


o 


.10) S 1ft 


4 


5 


4 




\ 

1 
.1 


2)1915 4 





'8^ 


2) 159 12, 







2) 13 6 









1 2 


2 



(63) 00)4 13 6 

70-? 



( 7)0 9 4f 



1 ^sV 



COMPOUND DIVISION. 21 



04) 



4 
20 


d. 

6 


£ .«. rf. 
(65) 21 6 
20 


28) 80 ( 3 
69 


6 Aiw 29)420(14 6 Ans. 

406 


11 

12 




14 
: 12 


23)138(6 
138 




29)174(6 ■ 
174 


(66) 


5 19 


rf. £ i."" d, 

-5- 34 = 3 6 Ans. 


(67) 


1 7 


9 -- 37 = : * 9 


(68) 


4 13 


2 -H 43 = 2 2 


(69) 


24 9 


1^^ 39 = 12 6i 


(70) 


3 12 


5-Jh- 47 = 1 6i 


(71 


1 16 


9 -5- 53 = 9 


(72) 


19 3 


6 -- 59 = 6 6 


(73) 


5 18 


4 -4- 71 = 18 


(74) 


19 7 


4 -4- 83 = 4 8 


(75) 


29 13 


4 -i- 89 = 6 8 


(76) 


32 6 


8 -- 97 = 6 8 


(77) 


43 5 


8 r^-106^= 8 2 


(78) 


SS 8 


2 ^109 = 10 2 


(79) 


34 1 


7i-i-123 ^ S ^^ 


(80) 


167 19 


2 -+-145 = 13 2 


(81) 


18 


11^ -i- 25i-= 9 


(82) 


3 12 


5^-5- 30i= 2 4^ 


(83) 
{MS 1 


54 10 
9m 1 


41h- 35f= 1 10 .6 
3 -^ 40^^=32 2 6 



(85) * 167 1 ^ 64i=: 2 12 "^0 



22 COMPOUND DIVISION 

£ 8. d. £ s. d. 

(86) 97 16 -^- 81^= 1 4 Ans. 

(87) 12 12 7 -i-108i= 2. 4j 

(88) 40 8 4i-i-120i= 6J&i 

(89) 8 16 4 ^132i= 1 4 
(90)^ 66 4 7 -5-144^= 9 2 

(91) 149 9 10i-j-117i= 1 5 6 

(92) 93 1 2i-i-145i= 12 9J - 

(93) 453 11 9i-r-365 = 1 4 K^ 

(94) 4894 2 3i-*-13i=:362 10 6^ 

(95) 40669 2 1 ^9652= 4 4 3^ 

X £ S^d, £ Sm dm 

(96) First 2264-1122 19 101=1141 1^ 

he spends per annum. 

£ i, d» £ 8* d» 

Then 1141 1^^365= 3 2 6^ 

he spends per day. 
(97) 99 1 7 6 2-T^7=14 21 14 

Vb. , ox, dr» sd» grs» lb. ox, dr. scr. grs, 

(98^ 94 11 1 1 13-?-9=10 6 4 1 17 

Cwt, Ih, CwU qr, lb. 

(99) 312 21-4-37= 8 1 21 wt. of one hhd. 

CSot, qr, U>, Cwt, qr, lb, 

(100) 1019 3 20-4-109= 9 1 12 wt. of one hhd. 

lb» ozt divt, gru lb, oat, dwt, grs, 

(101) 18 1 12 12^4= 4 6 8 3 



DUODECIMALS. 23 

DUODECIMALS. 



(1) 





Ansv)ers.* 






F. J. 
6 6 
3 2 


(2) 


F. 
8 
5 


4 
3 





19 

1 


6 

1 






20- 


7 


A 


(3) 


12 
8 


6 
5 






100 
5 



2 


6 




105' 


2 


6 


(5) 


76 

48 


6 
3 






3672 
19 



1 


6 




3691 


1 


6 


(?) 


84 
79 


2 
2 






6649 
14 


2 



4 




6663 


2 


4 





41 
2 


8 

1 






43 


9 


Ans< 


(4) 


26 
12 


4 
7 


• ■ 




316 
15 




4 


4. 




331 


4 


4 


(6) 


45 
38 


6 

7 


• 




1729 
26 



6 


6 




1755 


6 


6 

• 


(8) 


126 
121 


6 
3 






15306 
31 


6 
7 


ft 

6 


4 


15338 


1 


6 



* These extoiples are all proved by Fraeliot. 



24 



DUODECIMALS. 



(in 



(13) 



15) 



P. i. 

)) 764 5 
192 4 


8 


6 


(10) 
14 


7681 8 
1926 10 




146768 
254 9 


794890 
6401 4 


8 


147022 9 


8 


14801291 4 


8 


J^. /. P. 
7 3 3 
1 7 6 


9 

7 


(12) 
(14) 
(16) 

• 
« 


F. 
8 

7 


/. P. 
6 6 
3 4 




7 3 3 

4 2 10 

3 7 


59 
2 


9 6 

1 7 

2 10 


6 
2 


11 9 & 


4 


6 


62 


1 11 


8 


4 10 6 
2 4 8 




1 


6 


7 
7 


8 6 
2 8 




9 ' 
1 7 6 
3 3 


53 

1 


11 6 
3 5 
5 1 




8 


11 7 9 


o5 


8 


8 


3 6 3 
2 4 6 


12 
9 


2 10 
6 4 




toe 

12 1 
1 9 


110 
6 


1 6 
1 5 
4 



11 4 


8 4 4 


1 


6 


116 


6 11 


11 4 



«l 



DUODECIMALS. 



25 





F. L P. 




J^. /. R 


(17) 


84 7 6 


'18) 


.87 3 5 




76 3 3 




18 1 6 



6431 6 

21 1 

1 9 




10 

1 


6 
10 


6 


6454 5 





4 


6 


(19) 371 2 
181 1 


3 
3 


3 
6 




67184 11 

SO 11 

7 8 


3 
2 
9 


9 


67223 7 


2 


9 


9 



1571 1 6 

7 3 3 5 

3 7 7 8 6 

1580 5 16 



(20) 487 10 10 
186 5 6 

90749 11 
203 3 6 2 
20 ' 3 11 5 

90973 6 5 7 



•) 



(21) 



F. L 

18 6 

1 2 



18 
3 


6 

1 


1 




21 


7 





(23) 64 

47 


6 
8 




3031 
43 


6 






9)3074 


6 





Yards 341 


5 


6 

* ■ 



(22) 



J^. J. 

45 6 

9 4 



409 
15 

1 


6 
2 







424 


8 







(24) 864 
62 


3 
6 


6 


•• 


53583 
482 


6 
1 




9)54015 


7 


6 




Yards 6001 ' 


6 


7 


6 

* 






SB. DUODECIMALS. 



(25: 



K L 




Fi r. 


60 9 


(26) 


40 6 


22 3 




9 3 



1336 
15 


6 
2 


3 




9)135L 


4 

8 


3 




Yards 150 


1 


a 


3 


F. L 

27) 3 8 

1 4 


P 

a 

6 



4 




3, 8 
1 2 

1 


9 

11 

10 


6 


5 1 


6 


4 


6 



(29) 



F. I. 

1 1 6 

1 3 




1 6 

4 


6 


1 10 
16 3 


ft 
long 


30 
5 


0-- ^ 

7 6 


P. 3a 5, 


7 6 



364 
10 


6 
1 




9)a74 


7 


6 


Yards 41 


5 


7 6 



2^. /. P. 

(28) 3 7 9 
1 5 1 



3 
1 


7 9 
6 2 9 

3 7 


9 


5 

• 


2 3 4 


9 

9 
3x5=15 


15 


6 10 2 


3 
5 


f. 77 10 2 11 


3 


Ft 
(SO) l' 

1 


/. Pw 
5 6 
2 10 




1 


5 6 
2 11 

1 2 7 





1 

12 


9 7 7 
S 7 




long 


21 


7 7 b 
5 4 IQ 
10 7 


, 
9„, Q 
5 1 



1?; 22 2 6 2t 1 



Rm)ucTioNi sr 

REDUCTION* 

Amtioers* 
(1) 20 (2Y 4)960 

12)240 
' 208. 



(S) 



f. 

20 




(2Y 


1£. 






240'^ence. 


• 




4 






960 farthings. 


« 




£ 
36 
20 


r4> 


4)34560 


720 




12) 8640 


12 




210) 7210 


«40' 




£ 36 



34560 



i5) 346^. 6« a|</.=:332481 fartliings. 

(6) 332481 farthings=346/. 6s. S\d. 

(7) 86 guineas x 1008=86688 farthings. 

(8) 86688-4-1008=86 guineas. 

(9) 384/. X 60=23040 fourpences. 

(10) 23040 groats-f-60=384 pounds. 

(11) 682 moidores = 883872 farthipgi;. 

(12) 883872 farthings=:682 moidores. 

(13) 1000/.=4000 crowns, 8000 half-crowns, 24000 

pence. 

C14> 24000 pen€e=:4000 crowns, 8000 half crow)i8^ 
1000 pounds. 

c 2 



28 REDUCTION 

(15) 2S4/.=936 crowns, 4680 shillings, 14040 groats, 

56160 pence. . ■ ■ ^ 

(16) 56160 pence=:14040 groats, 4680 shillings, 936 

crowns, 234 pounds. 

(17) 152/. =3040 shillings, 608 crowns. 

(18) 608 crowns =3040 shillings, 152 pounds. 

(19) First, 695/. 8*.= 166896 pence, and 4^. 9e/.=57 

pence ; then 1 66896 -h 57 5= 2928 ducats. 

(20) Fi&l, 4*. 9rf.=57 pence; then 2928x57=166896 

pence. =695/. 8*. 

(21) First, 4321/. 13*. 9rf.=2074410 halfpence; and 13^^?. 

=27 halfpence; then 2074410-1-27=76830 pieces. 

(22) First, 13ifl?. = 27 halfpence; then 76830x27= 

2074410 halfpence =4321/. 13*. 9d. 

(23) Here 16x36x4=2304 quarter guineas. 

(24) 2304-j-4-4-36= 16 ingots. 

(25) First, 993/. 4*. 6rf.= 238374 pence, and 4*. 3rf.=51 

pence; then 238374 -j-51 ^4674 dollars. 

(26) First, 4*. 3rf.=51 pence; then 4674x51=238374 

pence =993/. 4*. 6rf. - 

(27) First, 357/. II*. IOJrf.=343290 farthings* thea 

343290 X 360= 123584400 farthings. . 

(28) First, 357/. II*. 10^«=343290 farthings ; then 

123584400-h343290=360 talents. 

(29) First, 5*.+2*. 6fl?. + l*.=8*. 6rf.=102 pence; uid 

426/. 14*.=102408 pence ; then I02408-i-I02^ 
1004 oi each. 

£ s* 
( 4=251 

(30) Here, 1004-s- -| 8=125 10 

(20= 50 4 

426 14 Answer 



(31) First, 13^.4-12rf.+9rf.+6(/.+4flf.+2rf.=464rf.=93 
I halfpence, and 58/. 2*. 6£f.=27900 'halfpence; 
then 27900-^93=300 pieces. 



REDUCTION. 29 

(S2) First, 'l*lrf.+12rf.+9rf.+6rf. + W.+ 2rf.=46irf.= 
93 halfpence ; then 300 x 93=27900 halfipence= 
58/. 2s. 6d. 

(33) First, 4fS. Sd.^5l pence; then 1120x51=57120 

pence=238/. 

(34) Firsts. 238/.=57120 pence, and 4*. 3rf.=51 pence; 
-^ then 57120-H51 = 1 120 dollars. 

(35) Here, 560x17-1-20=476/. 

(36) Here, 476x20-1-17=560 pistoles. 

(37) First, 5s. 3rf.=63 pence, or one quarter guinea ; 

then 800 x 63=50400 pence=210/. 

(38) Frst. 5s. Sd.^SS pence, and 21tf.=504O0 pence ; 

then 504<X)-4-63=800 quarter guineas. 

(39) First, 6s. 8J.=80 pence; then 896x80=71680 

pence=298/. 13^1 4e/. 

(40) First, 298/. ISs. 4c/.=71680 pence, and 6s. 8(/.=80 

pence ; then 71 680-4- 80s= 896 nobles. 

(41) Here, 225 x 21-+-27=175 moidores. 

(42) Here, 175x27-1-21=225 gumeas. 

(43) Here, 170xl7<4-5.:s578 crowns. 

(44) Here, 578 x5-»-17= 170 pistoles. 

(45) First, 5s. 6^1/.= 133 halfpence, and 4«. 7^.= 110 

halfpence; then 14630 x110-h133= 12100 duca- 
.toons. 

(46) First, 4«. 7^^=110 hal^ence, and 5s. 6j(/.= 133 

halfpence ; then 12100 x 133-4-110=14630 cobs^ 

(47) First, 6s. 8i</.=161 halfpence, and 7^. 6c/.= 180 

halfpence ; then 644 x I8O-4-I6I =720 milreas. 

(48) Erst, 7s. 6</.=180 halfpence, and 6s. 8j(/.= 161 

ha^ence, then 720 x 161 -h 180=644 Romish 
crowns. 

(49) First, 1/. Is. 8£/.=260 pence, and l/.=240 pence ; 

then 1500 x 260-4-240= 1625/. Irish. 

(50) Here, 1625x240-1-260=1500 English. 

(51) 231b. A 480=132480 grains. 

c 3 



so llEDUCTION. 

(52) 132^0 grs.-!-480s: 23 pounds. 

(53) 181b. 6oz. 8dwt. 4 gr. =106756 grains 
<54) 106756 gr.=18lb. 6oz. 8dwt. 4gr. 

(55) First, 3 lb, 4oz. 2dwt. 9gr.=19257 grjuns; then 

10257 X 8= 154056 grains. 

(56) First, 31b. 4oz. 2dwt. 9 gr.=: 19257 grains; then 

154056-*- 19257=8 ingots. 

(57) First, 55 oz. 9dwt. 14gr.=26630 grains, and 

41 lb. 7oz. 6dwt. 6gr.=239670 grains; then 
.2396704*26630=9 tankards. 

(58) Here, 55 oz. 9dwt. 14 gr.x9=41 lb. 7 oz. 6dwt 

6 grains. 

(59) 24xl2x8x8x20=1382!4Ogr«in8.^ 

(60) 138240-1-5760=24 pounds. 

(61) 4211b. 6oz. 3 dr. 2sc. 9 gr.= 2428069 grains, 

(62) 2428069 gr.=421 lb. 6oz. 3 dr. 2sc. 9 grains. 

{(^) First, 12 Ib« .^ oi9«=3600iierupleft ; then SWh*-^^ 
900 boluses; and 900-»-45=20 boluseg to/Mdi 

patient. 

(64]r45 X 20 X 4=3600 sc.= 12^1b. 6 oz. 

(65) 16 X 20 X 112 X 16 Xl6=:9175040 drachms. 

(66) 9175Q40-*-16H-16-5-^112H-20=16:tons. 

(67) 146 ton. 12cwt. 2qr. 8lb. 4oz. 6dr.=84082758 

drachms. 

(68) 84082758 diis.= 146 ton. rl2cwt 2qr. 81b. 4oz. 6 

drachms. 

(69) 'First, 7cwt. 2qr. 21 lb.=861 , pounds ; then 861 x7 

=6027rpounds. 

.(70) IFirat, 1 cvrt. 2qr. ?llb.= 861 pounds ; th^n 6027h- 
861=7 hogsheads. 

(71) First, 41 cwt. 1 qr. 18^ lb. 2oz.=74210 ounces, and 

12 lb. 13 oz.=205 ounces ; then 74210^-205=362 
parcels. 

(72) First, 121b. 13oz.=205 ounces; then 362x205= 

74210 ounces=41 cwt. 1 qr. 181b, 2 ounces. 



REDUCTION. SI 

(73) Flmt, '4-f'6-f 10+12s=:92p6unaB, tod 4ttwt. «qr. 

8ib.x4=51'2x4==:20i8 pounds; then 2048-i-S2 
:=64« parcels. 

(74) First, 4,f6+i0+ 12x64=32x64=2048 pounds; 

then 2048-4-112=4 cwt. 2qr. 8 lb. weight of ohe 
hogshead. 

(75) 342 X, 16=5472 nails. 

(76) 5472-j-16=342 yards. 

(77) 62 yd. 2qr. 1 na.=i()6l naib.' 
iiS) lbai-i-4-*-4=62yd. 2qr. 1 nail. 
(79) 40 £. ells. Sqr. 2iia.=814 nails. 
^(60) 8144-44-5=40 £. ells. Sqr. 2h^k. 

(81) 84 n. ells. 2qr. 3na.= 1019 nails.' 

(82) 1019 tiii.--^44-S=84Fl. ells. Sqr. Siifiils. 

(83) 36 X 52 X 16=29952 nails. 

(84) First 52x16=632 naihl; then 29952-!- 8323i= 36 

pieces* 

(86) 292^-^90^3^ yards fbr'<^hi)Oy.^ 

(87) 1 lea. x 3 x 8 x 40=3 miles, 24 furlonj^, 960 poles. 

(88) 960H-40-4-'8-4-5rii5 i leaguie. 

(6tf) 48 mi}es^38l4 furlohgtr, 15360 pedes, 844^80 yards, 
"Sf^S^HOfeet, 3041280 inch^, 9l2^84oWley corns. 

(96) '9'I2SM0T).c.=48 miles. 

(91) Vmt 25 X >760 x'6='^64d06 hklf feeL and 16^x2 

=33 half feet; thdn'^6ii6(to-*-3S=8(l»0 turns. 

(92) 8000xl6|=1326bOfeet=25 miles. 

(93) 25020 X 1056(paces in one mile) =26421 120 paces, 

and 26421 120 x 5 X 12 x & = 13^i0^6d6 feel, 
1585267200 ihchdsi 47558O1600 fearley fcorhs. 

(94) 4755801600-?- 190080=^50* taito. 
(9^ ^X4xW=7V4*)pofes; 

i96) 7744e-j-l80=*84 atres. 
.97) 4321 acres, 3 roods, 34 poles=6915I4 poles. 

c 4 



32 REDUCTION. 

(98) 691514-H40-i-4<3r4321 acres, 3 roods, 34 poles. 

(99) 4140 X 160=c662400 perches; then 662400-»-360=s 

1840 shares. 

(100) 1840 X 360=662400 perches ; theh 662400-1- 160= 

4140 acres. 

(101) 46 X 63 X 8=23184 pints. 

(102) 23184-!-504=46 hogsheads. 

(108) 46 tons, 3 hhds. 45 galls. 3 qts. 1 pt=94615 pints. 

(104) 94615-i-8-f-63H-4=46 tons. 3 hhd. 45 gall. 3 qr. 

1 pint. 

(105) First, 15 hhds. x 63 x 8=7560 pts., and 12 qts. 

12 pt8.=36 pts.; then 7560-1-36=210 dozen of 
each. 

(106) 210doz.x36 pt8.-f-504=7560-(-504=15 hhds. 

(107) 21 X 48 X 8=8064 pints. 
<108) 8064-h8h-48=21 hogsheads. 

(109) 30 X 54 X 8=12960 pints. 

(110) 129Q0-4-8-f-54=30 hogsheads. 

(111) 363x1^x54x8=242 hhds. 13068 gall. 104544 

pints. 

(112) 104544-S-8-I-54-4- 1^=363 barrels. 

(113) First 6 bts. 1 hhd. 40 gall. 2 qts.=2970 quarto; 

and 54+36+9=99 gall.=396 quarto; then 
2970-1-396=7 of each sort, and 198 quarto over. 

(114) Erst 54+36+9x4=396 qte;'7 hhd. 7 bar. 7 fir. 

198 qte.=2970 quarto ; then 2970 x 396= 1 166120 
qto.=6 buts. 1 hhd. 40 gall. 2 quarts. 

(115)^304x8x8=19456 gallons. 

(116) 19456h-64=304 quarters. 

(117) 4xl0x8x8x 8=20480 pinto. 

(118) 20480-i-8-i-8-i-8-i-10=4 laste. 

(119) 2 lasto. 1 w. 3 q. 2 b. 3 p. 1 g.=18]5 gallons. 

(120) 1815 galls.=2 1. 1 w. 3 q. 2 b. 3 p. 1 g. 



■>•. .•^,^. ^Jt^^.':. 
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(121) 124x36x4=17856 peclu.' 

(122) l?856-t-4-i-36=124 choldroAs. 

(123) 421 ch. 12bu8.=15168biu.; and 15 168 .{-3 =5056 

Mcks. 

(124) 5056x3-«-36=421 ch. 12 biu. . . 

(125) A solar year=365 Aaya 5 bo. 46 nuQ. SS sec.= 

31556935 see. 

(126) 31556935 8ec.=S6S days 5 hri. 48 mJD. 55 Hec. 

(127) First 4.004-1-1785=5792 years since the creation; 

then 31556935 x 5792=182777767520 seconda. 

(128) 182777767520-i-31556935=5792 solar years. 

(129) 12x360x60x60=15552000 seconds. 
(ISO) 15552OO0-*-60-»-60-»-36O=12 revolutions. 

(JSl) 41 rev. 6 signs 4 deg. 30 min. 45 sec.=5380O245 

seconds, 
p 32) 53800245 sec.=41 rev. 6 signs 4 deg. SO min. 45 tec. 
(iSS) Ix9xl44=!l296 square incbes. ' 

(134) 1296-t- 144-1-9=1 square yard. 

(135) 864 ft. 3in.x62ft. 6 in.-i-9=600ryd8. 6ft. 7rii. 

6 parts. , . 

(136) 1 sq. mi]e=640 acres, 2560 roods, 102400 poles, 
, 3097600 yards, 27878400 feet, 4014489600 inches. 

(137) 4O14489600inches=l square mile. 

(138) 1 solid yard=27 feet, 46656 solid incbes. "^'*' 

(139) 46656 soUdincbes=l solid yard! 

.(14P) 16 ft. 3 in. X 18 in. X 15 in.=;SO ft. 5 in. 7 pu. 5 sec, 



' THE RULE OF THREE DIRECT. 

Ex. (1) is worked. . 
^ 8l.l4f. 1.9^. Ji 18.. : 3^.. 

j---'-- c S 



M 7JHE RULE OF THREE DIRECT, 

I (4) 71. : 14 yds. : « 2/, : 4 yds. 

(5) 9 yds. : Si. : : a6 yds. ; 121. 

(6) W. : SSyds. : I SL : 9 yds. 

<7) 3 yds. : 2/. 9^. : : 24 yds. : Itf. 12^. 

(S) 191. 12$. : ^ yds. : : 2^ 9s. : 3 yds. 

p) 4 yds. : !/.«*. :: 48 yds. : 17^8*. 

(10) 17/. 8*. : 48 yds. : : 1/. ^s. : 4 yds. 

(1 J) 7 yds. : 3/. -Gs. 6d, : : 36 yds. : 171. 8s. 

(12) 17i. 2s. : 36 yds. ; : 3/. 6s. 6d. : 7 yds. 

(13) 8 yds. z ISs. Sd. :: 54 yds. : &. 6s. 

(14) 61. 6s. I 54} yds. : : ISs. 8d. : 8 yds. 

(15) 9 ft. ; I5s. 9fi. :: 72 ft. : 6l. 6s. 
j[X6) 61. 6s. : 72 ft. : : 15«. 9fl?. : 9 ft. 

(17) 10 lb. : 1/. 2s. Id. : : 811b. : SL IBs. lO^d. 

(IS) SL ISs. \0^. : 811b. ; : 1/. &. W. c l<3lb. 

(19) l!2qr8. : W. lis. i i 90ifs. : 109/. 29. 6^. 

(20) 109/. 2$. 6^. : 90 qrs. : : 14/. 1L$. : 12 qrs. 

(21) 14 lb. : 12/. ^. j : 99 lb. : 86/. 12f. 6t/. 
1^^) 86/. I2s. 6d. : 99 lb. : : 12/. 5«. : 14 lb. ' 
'^) 15 lb. : 5/. 18«. Hc^ : : 108 ib. x 42/. lOs. 6d. 

(24) 42/. 10s. €rf. : 108 lb. : : 5/. 18*. l^if. : 15 Ib. 

(25) 18 yds. : 17/. 19«. 7^. : : 48 yds. : 47/. 19s. 

(26) 47/. 19s. : 48 yds. : ; 17/. 19s. 7^. : 18 yds. 

(27) 21 ells : 5/. 18s. l\d. : : 72 ells : 2«. Sa. 

(28) 20/. 5s. : 72 ells : : 5/. 18s. 1^ : ^1 ^Is, 

(29) 27 pair : 8/. Qs. lOJi : : 81 pair ^i " 24/. 

2s. 7i^. 

(30) 34/. 2s. 7irf. : 81 pair : : 8/. Os. lOJc/. : 

27 pair. 

(31) 45 doz. : 73/. 2s. 6d. : : 120 doz. : 195/. 

(32) 195/. : 120 doz. : ; 73/. 2s. 6d.. : 45 <toiu 

(33) 56 qra. : 63/. : : 144 qrs. : 162/.< > 
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(34) im. I l44 qtH. : : 6M. : 56 ql& 

(35) 72 gaUs. : 6^ ': : 25 hhdi;^ or SlOd'gallf. 

(36) 112^. lOf. : ^hhds. :: U : T2 galls. 

(37) 7^grdte : 12^. 5». 5{(/. :: 144 gross : 22)L 

19ff. 

(38) 22f. Idi. : l44 groto :: lW.5f.5ir/. ; 7t 

gross; 

(39) 6Z. : 81 lb. :^ : 15^. IDf. : ^^ lb. 

(40) 209i lb. : 151. 10s. : : SI lb. : &. 

(41) 70 jrds. : 78/. 15f. : : 38/. 5#. : ^4 y^ 

(42) 34 yds. : 38/. 5*. : : 70 yds. ? 78/J TS*. 

(43) Ht^ : m.ed. :i 515 yds. : 60^. U. 8i<i. 

(44) 60?. 1*. Sd. : 515 yds. : : 17*. 6d. : 7i yds. 

(45) 3 6z. 10 dwt6. : 1/. Is: iQ^. : : 655 tz. i 

dWt. 16 gr^. : 20^. 159; 2^</; 

(46) 204/. 15f. 2^(/. : 65^ oz. 4 dwt. 16 grs. ; r U. 

U. lOJrf. : 3 o^. 10 dirt. 

(47) ^ hhd. 19^ grils. : 93/; Is. 2\d. : : 12 pipes 

I hi^d. 36 g^ls. : 1(^0/. 7^. 4|tf. 

(48) 1030/. 7f. 4^^. : 12 pipes 1 hhd. i6 gall. : : 

93/. U. ^\d. : ^ hhd. ig| gidls. 

(49) First 5 cwt. 2 qr. 18 lb. x lOxt^MS cwt. 2 qr. 12 lb. 

whole weight; then 16^ lb. : 8f. li^o^. : : 
5^ cwt. 2 qr. 12 lb. : 171/. 14*. 2t/. 

(50) 171/. 14*. 2d. : 56 cwt. ^ qf. 12* lb. : : 8«. 

ll^rf. : 16ilb. 

(51) First, 8 cwt. 1 qr. 12 lb. x 9=75 cwt. 24 lb. ; then 

1 ciH. 3 qr. 13 lb. 4 oz. : 15/. lOsi : : 75 
cwt. 24 lb. : 624/. 

(52) 624/. : 75 cwt. 24 lb. : : 15/. 10*. : 1 cwt. 

3 qr. 13 lb. 4 oz. 

(53) First, 8 cwt. 3 qr. 6 lb. 4 oz.x5=44 owt. 3.1b. 4 
bz.; then, 4 cwt. 2 qr. 6 lb. ^ oz. : 24/. iti* 

f. : ; 44CWt. Sib; 4oz. : 239?. it*. d| 




• « 
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(54) 239/. 17*. 9i HHd. : 44 cwt. 3 lb. 4 oz* : : 
24/. I6s. Sid. ! 8168 oz. 

{55) 252 galls. : 561. Ss. 6^ ; : 12 tons 3 hhds. 
46 galls.. : 6521. Ss. S^-^^. 

(56) 65^. $s. Si-M^. : 12 tons 3 hhd. 46 gaU. :: 

561. Ss. 6 j/ : 252 galls. 

(57) 691. ISs. Id. : 1 cwt. 1 qr. 7 lb. 4 oz. : : 560f. 

IQs. ^d. : 10 cwt. 2 qr. 4 lb. 4 fJ^H oz. 

(58) 10 cwt. 2 qr. 4 lb. 4 oz. g4fj| : 5661. \0s. 4f\d. 

: : 1 cwt. I qr. 7 lb. 4 oz. : 69/. 18*. Id. 

(59) First, 24 X 24 X 40 X 120=2764800 yds. in all ; then 

24 yds. : 8/. 17*. 6frf. :: 2764800 yds. : 
1022760/. 

(66) 1022760/. : 2764800 yds. : : 8/. 17*. 6id. : 
24 yds. 

(61) 431b. 6oz. 3drs. : 2/. 5s. \\d. : : 4 tons 6 cwt. 

2 qr. 4 lb. 6 oz. : 503/. 16*. OJ tWiM- 

(62) 503/. 16*. OJ ^{^S^ d. : 4 tons 6 cwt. 2 qr. 4 lb. 

is oz. : 2/. 5s. l\d. : 11107 drs. 

(63) First, 240/. 2*.+42/. (gain) =282/. 2*. the cloves 

must be sold for ; then 16 cwt. 2 qr. 14 lb. : 
282/. 2*. : : 1 lb. : 3*. 0^ Hi^d. 

(64) 3*. Oi^^. : lib. :; 282/. 2*. : 18621b. 

= 16 cwt. 2qr. 14 lb. 

(65) First, 482/. cost, 

173 charges, 
260 gain. 

915 the whole is to be sold for : 

then 72 tons : 915/. : : 12 tons : 152/. 10*. 

(66) \59l. lOs. : 12 tons : : 915/. : 72 tons. 

(67) First, 180?.— 15/.i= 165/. the whole must be sold for ; 

then, 400 yds. : 165/. :: 1yd. :: Ss.Sd. 

(68) 8*. 3rf. : 1 yd. : : 165/. : 400 yds. 

(69) First, 552x85^=47196 yds.; then, 57 yds. : 

^47196 yds. :: 41yds. : 33948 yds. 
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(70) Ftnt, 552X85$=±47196 yds.; then 33948 yds. : 

41 yds. t : 47196 yda. : 57 yds. 

(71) First, 3s. 4<f. : 1 ell. : s 443/. &. &;. : 2660 

ells i then, 2660-4-28=95 pieces. 

(72) First, S5 X 28=2660 ells ; then,. 2860 ells : 443/. 

6s. Sd. : : 1 ell. : St. id. 

(73) Rrst, 1 ell =H yard-; then, 9«.ei«/. : H yd. u 

20/. 16*. ^d. : 54 yds. 1 qr. 2 ^ na. 

(74) 54 yds. 1 qr. 2 }^ na. : 20(. 16*. *ld. : i 1 

ril ; 9t. 6ld. 

(75) 




!■ Ae ■bora ^Bgine a r= 3 IlKt a indwi the length oT dw ouie ; a ta, 
S fbet S'indiei langdi of its ahulow. Atio B C=tl>e hdght of tlra 
Meeple, ud A B=144 ficdi S ftet 2 inches tbe length of iii shidow. 
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(75) 6ft. Siiu t Sit Sin. < : 144 yds. 2!t 21a. 

: 7Sy^. ll^itt^ 

(76) 73 yds. 11 ^^in. ^ 144yd8. 2ft 2iD. : : 3ft. 

2 in. : 6 ft* 3 in. 

(77) Isec. : 1142 ft. :: Sisec. : 9707 ft. 

(78) 9707 ft. : S^sec. :: 114-2 ft, : Isec. 

(79) Isec. : 114.2ft. tt S 6ec. : 571b ft.= l mile 

430ft. 

(80) 5710 ft. • i6ec. :>. 1142 ft* ; 1 ^lec. 

(81) 100^. : 4/. 105. : : 96/. 4*. : 4Z. 6^. 6H8gS</. 

(82) 4/. 6s. 6HSMrf. : 96/. 4^. ; ; 4/. IOj. ; 

100/. 

(83) First, 100/.+4/. 10s.=104/. 10*. amount &£ 100/. 

for one year; then, 104/. 10*. : 4/. 10*. : : 
146/. 10*. : 61. 6s. 2^^^d. 

(84) 61. 6s. 2^V^rf. 5 146/. lOs. :: 4/. lO* : 

104/. 10*. 

(85) 25262/. 12*. 41^. ; 12631/. 6s. ^d. : : 1/.* : 10*. 

(86) 10*. : 1/. : : 12631/. 6s. 2{d. : 2^262/. 



12*. 4^d. 



(87) 




C 
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Levers of the second order are such a^ have the potrei* 
at one end P, the prop fixed directly ait the othet a, and 
weight xvy somewhere between them, as at C. 

First, 140 in.— 12| in.= 127i in.= C b, the longest end 
of the lever; then, 12J in. ; 186 lb. ; i 
127i in. : 1897^^ lb. 

(88) 1897ilb. : 127iin. :: 186 1b. ; 12^ in.. 
* U iii the 3rd tetm In the sta^jg, and 101. th^ fourth. 



£ I. d. 
eeffiild.:; 864 eggs 4 

2 6 *bii±tt. 

then, li 2t. 4i.x2=268rf.x2=5S6 eggs at 2 
i9(A Firtt,2egg9: Irf. ;: 536 eggs : 1 2 */vdueof the.^gs 

2 6 4 value (tftliewbole. 
diflu 1 4 d». at 3 a-peony. 

then, It **.xS=288<i.xS=86*egg8 «tSa-penny. 

(91) 




98 ft. 6 in. : SO ft. 11 U. !) 581 ft. Via. : 
$00ft. 7M^m. 

(92) 300ft. 7-ft^in. : S81 ft. 7in. : : SOft, llin. 

98 ft. 6 in. 

(93) 23 bra. 56 min. : 15540 miles : : 60 min. : 

649 ^ Jtalet. 



(95) 33 min. 28 Mc. : 12 digits :: 29 niin. 28 dec. 

: lOdeg. 33ia!n. 56^8ec. 

(96) lOaeg. SSrain. 56i|^8ec. : 29 min. 28 sec. 

: : ]S digits : S3 min. 28 sec. 
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(97) First, 22901. 105,-*-3=763/, IOj. value of the sugar; 

then, 1/. Ss. Sd. : I cwt. : : 763^. lOs. . : 
656 ^% cwt. sugar: again, 2290^. 10^.-763/. 
I0f.=1527^. value of the wme; then, 43/. 16*. : 
1 ton :: 1527/. : S4» ^^^ tons of wine. 

(98) First, 2290/. 10*.-!- 3 =763/. 10*. value of the sugar; 

then, 656 f^ cwt. : 763/. 10*. : : I cwt. : 
1/. 3*. Sd. the sugar per cwt : again, 2290/. 10$. 
—763/. 10*.= 1527/. value of t£e wine. Then 
S4^tons : 1527/. : : 1 ton. : 43/. 16*. 
the wine per ton. 

(99) First, 4 hound's : 6 hare's : : 120 hound's : 

1 80 liare's paces; then, 4hoimd's' : 6 hare's : : 
12 hound's : 18hare'spaces, and 18 hare's paces 
— 16 do. =2 gain ; hence, 2 hare's : 12 hound's 
: : 180 hare's : 1080 hound's paces. 

(100) First, 12 Bound's : 16 hare's : 4 hound's : 5^ 

hare's paces; then, 6—5^=^ hare's paces lost; 

and, 6 hare's ' : 4 hound's I'^i f hare's : -f 
* hound's paces ; whence, 4 hound's : ^ hound's 

I : : 1080 hound's : 120 hound's paces before 

) the hare. 



THE RULE OF THREE INVERSE. 

The first example is worked. 

(2) 3 d. : 6 m. : : 6 d. : 3 men. 

(3) 18 m. : 30 d. :: 24 m. : 22J d, 

(4) 22id. : 24 m. :: 30 d. : 18 m.. 

(5) 12 in. : 12 in. :: 5 in. : 28 fin. 

(6) 28 fin. 1. : 5in.b. :: 12in.'l. : 12in.b. 

(7) 90/. ; 540/. : : 162/. : 300/. 

(8) 300/. : 162/. : : 540/. : 90/. 

(9) 5*. : 11 oz. 8 dwt. : : 9*. 6d. i 6 Qt. 
(10) 6oz. : 9*. 6e/, :: 11 oz. 8 dwt* : 5*. 
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(11) 8 m. : 7200 sol. : : 6m. : 9600 sol. would 

consume the provisions in 6 months, hence 9600 
—7200=0400 sol. must be added. 

(12) 9600 men : 6 mo. :: 7200 men : 8 mo. 

(13) 18 w. : 48 h. : : 8 w. : 108 h. 

(14) 108 h. : 8w. :: 48 h. : 18 w. 

(15) 14 d. : 68 m. : : 4 d. : 238 m.^ 
(161 238 m. : 4 d. : : 68 m. : 14 d. % 

(17) 7 ft. 3 in. : 69 ft. :: 27 in. : 74 yds. 4 in. 

(18) 74yds. 4 in. : 27 in. :: 69ft. 87 in. 

(19) 5 qrs. : 550 yds. : : 3 qrs. : 916f yds. 

(20) 916f yds. : 3 qrs. : : 550 yds. : 5 qrs. 

(21) 160?. : SOyts. :: 1200?. : 4 yrs. 

(22) 4 yrs. : 1200/. :: 30yrs. 160?.. 

(23) 20men : 87w. 3d. :: 12men : 145w. 5d. 

(24) 145 w. 5 d. : 12 men :\ 87 w. 3 d. : 20 m. 

(25) 8 p. b. : 20 p. 1. : : 3 p. b. : : .53^ p^ 1. ' 

(26) 53^ p. 1. : 3 p. b. : : 20 p. 1. : 8 p. b. 

(27) 200 sh. : 80 d. :: 800 sh. : 20 days. 

(28) 20 d. : 800 sh. : : 80 d. : 200 sh. 

(29) 45 c. : 4 w. :: 30 c. : 6w, 

(30) 6 w. ; 30 c. : : 4 w. : 45 c. 

(31) 16 ft. 3 in. : 18 ft. : : 2 ft;. 6 m. : 117 ft. 

=s39 yds. 

(32) 39 yds. : 2 ft;. 6 in. : : 18 ft. : 16 ft. 3 in. 

(33) 80 miles : 15 cwt. 2 qr. 8 lb, : : 60 miles 

: ' 20 cwt. 3 qrs. l^lb. 

(34) 20 cwt. 3 qrs. 1| lb. : 60 miles : : 1*5 cwt. 

2 qrs. 8 lb. : 80 miles* 

(35) 3Ti. : 1 c. : : 7im. : 24 c. 



■:. -.tl 






'42 COMPOUND PROPORTION. 

(86) 24 c. ; 7i m, :: 1 c- : S h. 




In the above Figure c 5=120 inches, a C=8, P the 
power, or 1^ cwt., and to the weight. 

(37) First, 120 in.- 8 in.=112in. C P; then, 112 in. 

; 196 lb. : : 8 in. : 2744 lb. 

(38) 27441b. ; 8 in. :; 1961b. : 112 in. 

(39) 5 fit. 2 in. : 9 fl, 6 in. :; 3 ft. 4 in. t 14ftf 

^js in. 

(40) 14 ft. 8^ in. : S ft. 4;in. : : 9 ft. 6 ha. : 

6 ft. 2 in. 

(41) 9 h. : 7 w. 5 : 2Hi. : 3 w 
(42^ 5 W. : 21 h. : ; 7w. : 9h. 

NoTB. Any question in th« Rule of Three Inverse ntey be so 
stated, as to have its tbnns in divect proportion, by dhan^ng the 
places of the iBrst and third terms 'in the question ; thus, in the last 
example, 7 w. : 21 h. : ; S w. : 9 b., as above. 



COMPOUND PROPORTION. 

Ex. (1) is worked. 

(2) First, *32 h. : 24 b. : : 16 li. 
*8rf. : — : : 6d. 
24x16x6 2304 

then ■ = =9 bus. 

32x8 25^ 

Or, by two statings^ thus, 
First, 32 h. : 24 b. :: 16 h. : 12 b., the4l^ tfertn; 
then^ 8 d. : 12 b. :: 6d. : 9 b., as before. 

In a similar manner may all the succeeding questions 
be stated. 
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(3) First, *40 s. : 2^. : : 4600 s. 
*S6 d. : — : : S2 d. 
24* X 1500x32 1152000 

then, = =i80Q?. 

40x36 . 1440 

• . . . "' * 

(4) First, *800^. : 1500 m. : : 24?. 

#36 d. : : : 32 d. 

1500x24x32 1152000 

then, — — =: ^ =40 nu 

800x36 28800 

(5) First, 9000 d. : 14 f. 1. : : 12* f. 1. 

- — : 2^1. t. : : U» i. t. 
Here, 2^=5 halves, und l^=i 3 ha5ve§; 

eoooxitsKS e^iiyt^no 

then, ' ■ = ———=1=17500 deals. 

12x3 S6 

(6) 17500 d. : 12 f- 1. : : 14* 1. 
1^ i. t. : : 2i* i. t. . , 

Here, 1^=3 hiuves, and 2^ss5 halv^ * 
17500x12x3 630000 

then, = =9000 deals. ' 

14x5 70 

(7) First, 12000 m. : 15 ozs. : : 10000* m. 

32 w. — : : '' 48* w. 

12000x15x32 5760000 

then, = =12 ozs. 

10000x48 480000 

(8) First, lOOeO m. : 12 ozs. : ; 12000* m. 

48 w. : — : : 32* w. 

10000 X i2 X 48 5760000 

then, = ' =15 ozs. 

12000x32 384000 

(9) First, *27 m. : 36/. : : 72 m. 

*24 w. : — : : 48 w. 
38x72x48 124416 

then, = =192fc. 

27x24 648 



44 COMPOUND PROPORTION. 

(10) *72g. : 1921. : 2 27 8. 
*48w. : : : 24 w. 

192x27x24 124*16 

then, =s =36/. 

72x48 3456 

(11) *100^. : 51. : : I44t. 
*365 d. : — ; : 486 d. 

5 X 144 X 486 349920 

then,— = =9/. 11*. mii^' 

100 X 365 36500 

(12) . *144/. : 91. Us. 8|ifjrf. : : 1061. 

#486 d, : 2 : 365 d. 

l^irst, 9^. 11«. ft44f}^.^5LS.'>QOO.< tKr«o hundred and 

sixty fifths of a farUung; then, 

3359095 X 100 X 865 12261 1968000 

— = =1752000 three 

144x486 69984 

hundred and sixty fifths of a farthing, which, heing re- 
duced, gives 51, the ans. 

(13) *6flL : 12c?. : : 4flf. 

♦iB p. : — : : 40 p. 

12x4x40 - 1920 

then, ■ ■ = =40r/, 

6x8 48 



(14) 12 m. : 100^. : : S*m. 

*5 : : : 10^. 

100x12x10 12000 

then, s: =300^. 

5x8 40 

{IS) 8 m. : 300^. : : 12* m, 

♦10/. : : : 5l. 

8x300x5 12000 

then, = =100/, 

12x10 120 



PRACnCR 



45 



yie) 24*8 m. : 5 d. 

11 h. — 

7d. — 

* 232 y. I — 

* 4? w. — 

* 3d. — 
then) 

248x11x7x5x337x5x4 

232x4x8x24x9x4 






24 m, ♦ 
9h. * 

4 d. ♦ 

337 y. 1. 

5 w. 
4d. 



643535200 
2805376 



=267i ds. 



(17) 



4 c. 
12 h. 

* 14 8. 

* 24t). 
*.44i. 

* 40 let. 



16 d. 



9 c. ♦ 
10 h. » 
30 s. 
16 p. 
501. 
45 let. 



16x4x12x30x16x50x45 829440000 
then, 2= —I =15H^ 



9x10x14x24x44x40 



53222400 



12 

210 

£ 



PRACTICK 

£xample (1) is worked. 

(2) d. (3) 

1426 at Id. 



2446 at ^d. 
1223 

101 1 Ud. 
5 1 li Ans. 



d. 



12 
210 



713 
356 6d. 

1069 6 

8|9 li 

4 9 1^ 



AS 



PRACTICE. 



12 
210 



1436 at Id. 



1119 8 
5 19 8 



2|0 



(5) 
3224 at lid. 

4013 



20 8 



d. 
210 



(6) 
3640 Sit 2d, 



60|6 8 
30 6 8 



d. 

3 = i 

20 



(7) 
642 at Sd. 

1610 6 



8 6 



d. 
2|0 



(8) ^ 
3641 at 4d. 



121J3 8 
60 13 8 



d. 

6 = i 

210 



341 at6d[4 
17|0 6 



8 10 6 



1^ <!. 

18 = T^ 



(10) ,. 

346 at Is. 8df. 2 = -^ 

28 16 8 

I I II 



(11) 
842 at 2s, 



84 4 



9. d. 



26 = i 



(12) 
480 at 2». 6d. 



60 



<. (i. 



34-i 



(13) 



962 at 3^. 4i/ 
160 6 8 



* When the price is 2s. double the units* iiguire for shillings, and 
the rest of the product will be pounds. 



PEAsCTJCE. 



♦7 



^ (14) 

£ 812: 



5=:i 

£ 



120at5< 
30 



«. d, (16) 

68 = i 



I. 



904 at 6«. 8(f. 10 = i 
301 6 a 



(IV) 
41ie^all0i. 



2058^ 



«k 






2|0 



' tlULE II. 

tlxiMiiple (18) is worked. 



(1^ 
342 at \\d. 

42* 9 

7 H 

4|9 10^ 
2 9 10^ 



d. 



«. 



(20) 
94 at 2^1 

15 8 
1 Hi 

17 7i 



liiA 



210 



(21) 
342at2i«{^ 

"57 . 
14 3 

7|1 S- 

3' 11 3^ 

^ 1 1 1 



2 
i 



= i 

= i 

= i 



210 



(29) 
432 8t2|dl. 

72: 

18 
9 

919 ; 

419 



50 




PRACTICE. 




a. 
6= i 


(35) 
984 at 6ld. 


6 


= i 


(«6) 
842 ^ 7d 


i= iV 


492 


1 


= * 


421 


4= i 


41 






70 2 




AKf \j 




2|0 


49|1 2 


2|0 


55 3 6 


24 112 


£ 


27 13 6 




« 







i/.- 
6 = i 


436 at 7K« 


6 = i 


(38) 
4160 at 7id. 


1=* 


218 
36 4 
9 1 


2|0 


2080 
346 8 
173 4 


20 


26|3 5 


2600 




13 3 5 


, 


130 



d. 

l = i 


(39) 
896at7id'. 

448 
74 8 
37 4 
18 8 


6 
2 


2i0 


(40) 
4960 at Sd. 

2480 
826 8 


330|6 8 


2|0 


5718 8 
28 18 


165 6 8 







PRACTICE. 



51 



d 

6 
2 






2|0 



9e0at8i€f. 

480 

160 

20 

6610 

33 



6 
2 



i 
i 



210 

£ 



(42) 
642atg|</ 

421 

140 4 
35 1 



5916 5 
29 16 5 



a. 

6 = i 


(4$) 
123 at Sid. 


6 = i 


(44) ^ 
842 at 90? 


2=-i 


61 6 
20 6 
5 H 
2 6i 

89 Si 

4 9 8i 


3 = i 
20 

• 


421 
210 6 


63 1 6 


2|0 


31 11 6 


4 


- 


1. 

6 = i 


(45) 
786 at Bid. 


d. 

6 = i 


(46) 
1212 at 9 j 




393 
196 6 

16 4^ 


3 = i 
210 


606 
303 
50 e 


210 


605 lOJ 


9519 6 


. 


30 5 10^ . 


47 19 6 



D 2 



5? 




PRACTICE 




d. 

6 = i 


(47, 
$44 at 9^|£f. 


c/. 

6 = i 


(48) 
696 at lOd, 


3 = i 


322 
161 
40 3 


3 = i 
2|0 


298 
149 
49 8 


2;o 


52 3 3 


4916 8 


<f 


26 3 3 


«£ 


24 16 8 


d. 

6 = ^ 


(49) 
74.2 at 10{d. 


d. 
6 = i 


(50) 
412 at lO^d. 


3 = i 


371 

185 6 
61 10 
15 5^ 

63|3 9i 

31 13 9^ 


3 = i 
20 


206 

103 
34 4 
17 2 


20 


3610 6 




18 6 


<2. 
6=:J 


(51) 
680atl0^rf. 


6=4 


(52) 
1234 at Hi. 

t 


3 = 1 


340 
170 

56 8 

28^ 4 

14. 2 , 


3=i 
2j0 


617 

308 6 

154 3 

51 5 




113|1 2 


2)0 


60f9 2 


• 


56 11 2 




30 9 2 









PRACTICE. 



5» 



6 = i 



3 = 

A = 

4 



i 
i 



2|0 



(53) ' 
3620at ll^d 



1810 
905 

226 



6 
3 



339 3 9 
169 13 9 



d. 

6 = i 



3 = 

H= 
i = 

4 — 

i = 



i 
i 



20 



(54) 
684 at 11^. 



342 

171 

85 

42 

14 



6 
9 
3 



65,5 6 
32 15 6 



• V ' 



8 

2 
1 

i 
1 



= i 



(55) 
962 at 1 lid. 



96 4«, the price 2f.* 



32 1 4 
8 4 
4 2 
2^0 1 
1.0 OJ 

47 1 Hi 



* In some cases, it will be mora conyenient {to^find vthe answer . at 
28. as in note page 61, and divide that sum by ita aliquot parts 



D 3. 



54 



PRACTICE* 



4* 



= i 



l=i 



2|0 



RULK III. 

Example (56) is worked. 

(57) d. 

124*1 at 2f. 5(/t 6 = i 
2 



24*82 
413 8 
103 5 

29919 1 

14*9 19 1 



2 = i 

2|0 
if 



(58) ^ 
4^ at 5f.8d; 
3 



1458 

243 

81 

17812 

89 2 



d. 



3 = 1 



2|0 



642 at 4«.8<i& 


d. 

6=i 


(60). 
543 at 5s. lid. 


4 




5, 


2568 




2715 


160 6 


3=i 


271 6 




ii=i 
i = i 


135 9 
67 lOJ 
22 7i 


27218 :6 


136 8 6 




;2|0 


3212 9 






• 


160 12 9 







PllACTICfi. 




6*i 


(61) 
48 at 6>. 
6 


d. 

lOid. 6 = i 


(62) 
412 at 7*. Id. 

7 


3 = i 


288 

24 

12 

4 

2 


i = * 

20 


2884 
206 
34 4 


312|4 4 


2|0 


33 
16 10 


. 3icf . 6 = J 


156 4 4 


^ 




3=1 


(63) 
141 at Ss, 
8 


(64) 
364 at 9s. lid. 
9 


i = l^ 


1128 
35 S 
2 Hi 


1 

i = i 

j=i 

* 

2|0 

d. 
t. 5{d. 6 =: i 


3276 
182 
30 4 
15 2 


2|0 


1166 2i 


350|3 6 
175 3 6 


4 


58 6 2i 

(65)' 
891 at 10 
10 


4 = 4 


(66) 
401 at ll5. 9^(1 
11 


1 = 1 

i = i 


8910 
297 
74 3 
18 6J 


3 = i 

2iO 

1 


4411 
200 6 
100 3 
16 Si 


2|0 


92919 9i 


472 8 5J 


' 


464 19 9i 


236 8 &i 



55 



v4 



56 


PRACTICE. 




d. 


(67) 


d. 




(68) 


6 = i 


481 at 12t. 8<;. 


6 


= i 


801 at 13f. 6(f. 


mt 


12 
5772 






13 




10413 


2 = i 


240 6 
80 2 






400 6 






2!0 


1081 3 6 


20 


609|2 8 




i£i V/ 


X V/*J A «^ \^ 


■ 








£ 


540 13 6 


£ 


304 12 8 








• 


(69) 


d. 


«» 


(70) 


6 = i 


482 at 14«. 8«r. 
14 


6 


= 4 


321 at 15«. 9ef. 
15 


• 


6748 






4815 


2=J 


241 


3 


= 4 


160 6 




80 4 




,20 


80 3 


20 


706 9 4 


505 5 9 




353 9 4 




^ 


252 15 9 


< 

d. 


(71) 


d. 




(72) . 


6 = 4 


218 at 16ff.l0t;. 


4 


= 4 


466 at 17*- 4(f. 


m9 

I 


16 
3488 






17 
7922 


3 = i 


109 






155 4 


1=4 


54 6 
18 2 










.2|0 

1 


80717 4 


20 


36619 8 


403 17 4 




183 9 8 





i 

6=i 


(73) 
621 at 1 
18 


PKACTICE. 
8tf . 6cf. 6 = i 

3 = i 
l=i 

20 


5 

(74) 
12S at 19i. 10i</. 
19 




11178 
310 6 


2337 
61 6 
30 9 
10 3 
5 li 


20 


1148 8 6 


M 


574.8 6 


0& 


244 4 7i 
122 4 7i 







4. d* 
10 
5 
1 
6 
1 



V 



(76) 



Rule IV 
Example (75) is worked. 



s. 



i 412atl/.16*-7<f. 10 = i 
i 206 
i 103 
i 20 12 
> 10 6 
1 14 4 



753 12 4 



(77) 
244 at £{. lOf 
2 

488 
122 

610 



10 



= i 



5 = i 



(78) 
321 at 3/. 15s. 
3 

963 

160 10 
80 5 



1203 15 



10 



1. 
s 



5 
1 






(79) 
412 at 4^. 16j 
4 

1648 ' 
206 
103 
20 12 

1977 12 



9 5 



39 


- 


FKACTICR 


- 


: d. (80) 




^ d. 


(«1) 


5 Otaf 


146 at 5/. 6f. OicT. 


5 0=i 


482at6;.7*.6rf 




5 






6 




780 






2592 


1 o==i 


86 10 




2 6=i 


108 


06 = i 


7 e 






54 


1=1^ 


8 18 










6 


1 


£ 


2754 


^ 


777 15 


1 


- 


t. (82) 




s, tf. 


(88) 


io = i| 


96 at 7/. 

7 

672 


15*. 


100 = J 

* 


100at8;.16f.4«{ 
8 

800 


5=1 


48. 




5 = i 


50 




24 




1 o = i 


25 


« 


744 




4 = 1 


5 

1 18 4 




881 18 4 


* 

i. d. (84) 




/ 
«. 


(85> 


10 = ^ 


220 at 12;. lOf. 


10 = i 


421 at 17/. IS5 


1 


12 


- 




17 




2640 




• 


7157 




110 




2 = i 


210 10 








1 =i 


42 2 


1 


12750 




4P 


21 1 






7430 IS 



PK/BCTXCB. 



5» 



10 0s=i 



(86) 
; 48 at 18/. 19i' 

18 



SO 
2 6 
1 3 

as 



+ - 2* 



12 



^909 12 



(88) 
222 at 4«. 
2 

«f 44 8 



Rule V. 

Example (87) is worked. 

(89) 
683 at 6s. 
S 

£ 204t 18 



(90) 
482 at Si. 

4 

192 16 



(91) . 
422 at lOib 

5 
211 



(92) 
683 at 12f. 
6 

409 16 



(93) 
684 at 14«. 

• w 

7 



D 6 



60 PRACTICB. 

(94) (95) * 

322 at 16j. 344 at ISi 

8 . 9 

£ 257 12 £ 309 12 



(96) (97) 

!^2 at 34« 364 at 56s. 

17 28 



411 8 291 4 

728 



1019 4 



(98) (99) 

482 ^t 80f, ^)365 at 11«. 

40 5i 



1928 182 10 
18 5 



200 15 



(100) ♦ 


(101) 


i)246 at 17«. 


1)690 at 6s. 8d^ 


H 


Si=St. M. 



196 16 207 

12 6 23 



209 2 .230 



Thb Ride is universally good for multipl^ng half* any 
number of idhiUings, and also pence, into the given quan- 
tity. Tbe double of the right-hand figure and overplus 
fraction (if any) of that product will be shillings, _md the 
rest of the figures pounds, for the answer. 



PRACTICE. 



61 



fiuLE VI. 



10=i 


{ 

€ 

1 

5 



,102 
f. 
5 


6 


S 


jr. 

• 


Or thus. 
1 5 

6 3 




ctof. 
4 


£ 


5 


6 


8 


1 

6 S 








• 


• 


5 6 S 



^rs. lb* 

2 



(103) 



= i 



14 = 



a. 



2 6 4 
3 



■i 


6 19 
1 3 2 
B 9i 


£ 


8 7 Hi 



qn, lb. 
2 



= i 



1 
14 

7 






(104) ' 

6 16 

6x12=72 



40 16 
12 

489 12 
3 8 
1 14 
17 
8 6 

495 19 6 



5? 




PRACTICE 




d. 

6 = 4 


(*7, 
644 at 95^. 


d. 

6 = i 


(48) 
6^ at lOfif. 


3 = 4 

.4 = 4 


322 
161 
40 3 


3 = i 
210 


298 
149 
49 8 


2;o 


52|3 3 


49.6 8 


sS 


26 3 3 


£ 


24 16 8 


d. 

6 = i 


742 at I0{d. 


d. 

6 = i 


(50) 
412 at 10^^. 


3 = i 


371 

185 6 
61 10 

15 5i 


3 = i 
20 


206 

103 
34 4 
17 2 


20 


63 3 9i 


36iO 6 




31 13 9i 




18 6 


6 = J 


(51) 

esoBtioid. 


6 =4 


(52) 
1234 at 1 Idf. 


3 = i 


340 
170 
56 8 

28^ 4, 
14 2 , 


3=i 
2|0 


617 

308 6 

154 3 

51 5 




113|1 2 
56 11 2 


2i0 


60[9 2 




30 9 2 







d. (5S) 

6 == i)3620at lli(/. 



3 = 

4 



i 



2|0 



1810 
905 

4^2 6 
226 3 

339; 3 9 

169 13 9 



PRACTICE. 




A 


(54) 


6 = i 


684 at 11^. 


3 = i 


342 


H=i 


171 


i = i 


85 6 


i = i 


42 9 




14 3 


20 

1 


65,B 6 


£ 


32 15 6 



53 






2 
1 

i 



i 
4 



^ 



(55) 
962 at ll^^f. 

96 4«. the price 2«.* 

32 1 4 
8 4 
4 2 
2-0 1 
1 OJ 



47 1 n\ 



t *•• 



• In flome cases, it will be more convenient {to'*^find vdie answer . at 
Ss. as in note page 61, and divide that sum b7 J^ aliquot partg 



D 3. 



5* 



PRACnCR 



Rule III. 



4 



= i 



l=i 



2|0 



Example (56) is worked. 

(57) A 

1241 at 28.5d. 6 = i 
2 



2482 
413 8 
103 5 

299|9 1 

149 19 I 



2 = i 
2|0 



486 at Ss.6d, 
3 



1458 

243 

81 

178|2 

89 2 



3 = 1 


(59) 
642 at 4tf.3^. 

4 


d. 

6 = i 


(60) 
54S at 5(.11<j: 

s . 




2568 
160 6 


3=i 
;20 


2715 
271 6 
185 9 

67 m 

22 7i 
321 12 9 


20 


272|8 [6 




136 8 6 






• 


160 12 9 







PllACTICfi. 




6 = i 


(61) 
48 at 6>. 
6 


d. 

lOJrf. 6 = i 


(62) 
412 at 7«. 7</. 

7 


3=i 


288 

24 

12 

4 

2 


20 


2884 
206 
34 4 


312 4 4 


20 


33|0 
16 10 


d. 
Sid. 6 = J 


156 4 4 


^ 




d.1 
3=i 


(63) 
141 at Ss. 
8 


(64) 
364 at 9s. 7^ 
9 


i = l^ 


1128 
35 S 
2 11^ 


1 

2|0 

», 5irf. 6 =5 i 


3276 
182 
30 4 
15 2 


2|0 


116|6 2i 


350 3 6 




58 6 2i 

(65r 
891 at 10 
10 


4 


175 3 6 


i2. 
4=:i 


(66) 
401 at ll5. 9i(^ 
11 


1=1 


8910 
297 
74 3 
18 6J 


3 = i 
J = i 

2iO 

• 


4411 
200 6 
100 3 
16 Si 


2|0 


92919 9i 


4728 5J 




464 19 9i 


236 8 5| 



v4 



56 

d. 

6 = i 


(67) 
481 at 12i. 
12 

5772 
240 6 
80 2 


Sd. 
Sd. 
lOd. 


d. 

6 

d. 
6 

3 

d. 
4 


ICE. 

= i 

2|0 

•• 

20 

= i 
20 

1 


(68) 

801 at ISs. ed. 
13 


2 = i 


10413 
400 6 




1081 3 6 


20 


609|2 8 
304 12 8 




540 13 6 




d. 

6 = i 

• 

2=J 


(69) 
482 at 14«. 
14 

6748 
241 
80 4 


(70) 
321 at 15«. 9d. 
15 

4815 
160 6 
80 3 


20 


706 9 4 
353 9 4 


505 5 9 
252 15 9 


6 = i 

I 

3=i 
1=* 


(71) 
218 at IBs. 

16 

3488 
109 
54 6 
18 2 


(72). 
466 at 17^. 4(f. 
17 

7922 
155 4 


807 7 4 


20 


36619 8 


403 17 4 




183 9 8 





FSACnOL 



67 



4 = i 


12 


7. F. 7. 
6 by 8 5 

8 


2 
6 


7. 
6 = 

1 = 

7. 
6 = 

3= 


i 
i 

a 


(4) 

F. 

26 


7. F. 7. 
4 by 12 7 

12 


l=i 


100 
4 
1 


816 

13 

2 



2 
2 4 




105 


2 6 


881 


4 4 


•-4 


F^ 


(5) 
7. J^. 7. 

6 by 48 8 

6x8=«j. 


(6) 
F. 

88 


7. JF*. 7. 

7 by 45 6 
y X 5345. 




459 



8 


847 


8 
5 




8672 
19 



1 6 


1736 
19 


8 
8 6 




8691 


1 6 


1755 


6 6 


2«> 


F. 
79 


(7) 

7. F. I. 
2 by 84 2 
12x7^84. 


(8) 

F, L F. h 

126 6 by 121 8 

11x11=121. 




950 



7 


1891 


6 
11 




665d 
la 




2 4 


15^06 6 
81 7 6 




^668- 2 4 


15338 


1 6 



ss 



FRACTICER 



5 Osif 


(80) 
146 at 5/. 6f. 
5 


6i(L 


f . d. 

5 a=i 


(81) 

4S2at6;.7«.€d: 
6 




730 

86 10 

7 6 

3 18 

6 


1 




2 6=i 


2592 
108 

54 

2754 


^ 


777 15 


1 




*- 


10 = i 


(82) 
96 at 11. 

7 


15i. 


■ 


s, d. 

100 = J 


(83) 

100 at 8/. 16f. 4«L 
8 


s = J 


672 
48. 
24 

• 

744 






5 = i 

1 o = i 

4 = i 


800 
50 
25 

5 

1 13 4 




881 13 4 


10 Os^ 


(84) 

220 at 12/. lOf. 
12 


10 = i 


m 

421 at 17/- 135. 
17 


1 


2640 
110 

12750 






2 = i 
l=i 


7157 
210 10 
42 2 
21 1 






7430 IS 



TKAxmcs. 



5» 



10 a 



= i 



5 0. 
2 6 
1 3 

as 






(86) 

I i 48 at 181. Idi. 
18 

«864 
24 
12 

6 

3 

12 



909 12 



(88) 
222 at 4«. 
2 

«f 44 8 



Rule V. 

Exai^ple (87) is worked. 

(89) 
683 at 6s. 
3 

£ 204 18 



(90) 
482 at Si. 


(91) - 
422 at 10*. 


4 


5 


192 16 


211 


(92) 
683 at I2s. . 


(93) 
684 at 14«. 


6 


7 


409 16 


. 47^ 16 ■ 

• 



D 6 



i 



70 



1 
% 


PRACTICE. 










(19) 












LP. 


F. 


/. 


P. 








1 0^^ 


371 


2 


3 








20= i 


181 


1 


3 










371 










2968 














371 












3 = i 


30 


11 


2 


3 






^m 


7 


8 


9 


6 


9 




03= i 


30 


2 













^0 


3 


9 


3 












67223 


7 


2 


9 


9 






(20, 


) 










I. P. 


F. 


I. 


P. 








40 = i 


487 10 10 








6 = i 


186 


5 


6 










2922 










3896 














487 












10 = i 


162 


7 


7 


4 






6 = i 


40 


7 


10 10 








20 


3 


11 


5 






3 = i 


93 















1 o = i 


46 


6 










\ 


6 = i 


15 


6 












S = i 


7 


9 












l=i 


3 


10 


6 











1 


3 


6 




• 








90973 


6 


5 


7 





PRACTICE. 



71 



J. 
2 



= i 



(21) 
F. I. F. I. 
18 6 by 1 2 
3 1 



21 7 



4=i 



(22) 
F, L F. I. 

45 6 by 9 4 
9 



409 6 
15 2 

424 8 



6 



= i 



(23) 
F. J. l^*. J. J. 
47 8 by 64 6 6=i 
8x8=64. 



381 4 
8 

3050 8 
23 10 

3074 6 



341 5 6 



(24) 

F. L F. I. 
864 3 by 62 6 
6x10+2=62 



5185 6 
10 

51855 
1728 6 
432 1 6 

54015 7 6 

6001 6 7 6 



/ (25) 
F. L F. L 
60 9 by 22 3 
2x11=22 



121 6 
11 




1336 6 
15 2 


3 


9)1351 8 


3 


150 1 


8 3 



(26) 
F. I. F. L 

40 6 by 9 3 
9 



S64) 6 
10 1 6 


9)374 7 6 


41 5 76 



72 



PRACTICE. 



/. p. 
4 
6 



m 

F. L P. 



F. I. F. 



iJ 3 8 9 by 1 4 6 

i 1 2 11 

1 10 4 6 

5 16 4 6 



LP. 
4 : 

1 0: 
1 : 



i 
i 



(28) 
F. L p. F. I. p. 
3 7 9 by 1 5 1 
1 2 7 
3 7 9 
3 7 9 



5 2 3 4 9 

35 X 

15 6 10 2 3 

5 

77 10 2 11 3 



= 15 



/. p. 

3 b 



= i 



3 = i 



(29) 
P. /. F. /. 

1 6 breadth by 1 3 depth. 
4 6 



1 10 6 F. 

4x4=16 



7 6 

4 

30 
5 7 6 



30 5 7 6 solid content. 



TARE AND TRET. 



73 



LP. 
2 
8 
2 



3 = 






i 



6 
1 



i 
i 



(30) 
F. L P. -F. /. P. 

15 6 breadth by 1 2 10 depth 
2 11 
11 8 
2 11 



1 9 7 7 /. P. P. X. P. 

12+3 7=12 3 7 length 



21 7 7 

5 4 10 9 

10 9 9 6 

19 7 7 

22 2 6 2 1 solid content 



TARE AND TRET. 



No. (1) is worked. 
(2) 

C. qr. lb* 

9 2 8 
8 



V... 



lb, 

14 

8 

76 2 8 gross 

112= 1 tare 



Ans. 75 2 8 heat weight 



76 2 8 proof 



74. TASK AND. TRET. 



lb. (3), 

28 



14 C. qr. lb. 

— 5 2 5 



(4)322 2x7=14 

28^ 



( 7)B0 «) 11 10 

14». 7 



: 



4)11 3) 



77 2 14 gross 
Tare 2 3 14 = 2 3 14 tare 



Ans. 74? 3 neat weight 
77 2 14 proofs 



lb. 
24 . 
10 


(4) 

(:. gr. lb. 
1 3 10 

6x4=24 


Tare 2 16 


11 4 
4 








44 16 gross 
2 16 tare 


Ans. 


42 neat w( 


» 


44 16 proof 



TARE AND TRET. 



(5) 



. a. 

18 
4x5= 


=20 

• 


C. fr, A. 
1 2 13 

5X4=20 


2 16 
5 


8 9 

.4 


Tare 3 24 


32 1 8 gross 



3 24 tare 



Ans. 29 12 neat weight 
32 1 8 proof 



(6) 



14:?=* 



lb. 

16=i 



Case II. 



c. 

4 


2 


lb. 

6 
6 


27 
3 


1 
1 


8 gross 
18 tare 



23 3 18 neat weight 



(7) 

C qr, lb* 

127 3 14 gross 
18 1 2 tare 



109 2 12 neat wt. 



lb. 
14 

7 






s 2 



=86 



2 1 5 

6x6 

13 3 2 
6 



82 2 12 gross 

^5 18i}^^^^ 

5 18^ tare 

77 1 21|neatwt. 



76 



TARE AND TRET. 



lb. 

14: 

S:\: 



. 1 



2 



. 1 



lb. 

28 



=i 



7=-] 



*26 



(9) 

7 
3 

21 gross 

2 2 14 



117 7 

2 17iJ 



lb, 
14: 



1 
8 



add 



7=i 



1 3 24^ tare 



19 3il neat wt. 



(10) 

C. gr. B>» 

5 2 4 

• 4x4 



=16. 



22 16 
4 

88 2 8 gross 



11 8 7 
5 2 4 3 



add 



16 2 12 tare 



71 3 24 neat wt. 



Case HI. 



(11) 

C. qr, lb. 

20 1 4 gross 

■ I I I 1 ■ 

5 8 
1 1 2 



lb, 
14;= J^ 



26 



6 1 10 tare 



13 a 22 suttle 
2 4t'j tret 



(12) 

C qr. lb. 

6 2 24 gross 
3 10 tare 



5 3 14 suttle 
25^ tret 



5 2 16^ neat wt 



13 1 17it »eat wt. 
*lG4^-4=i:26. 



c»* 



TARE AND TRET. 



77 



> 

I4=i 
7=i 


(13) 

C, gr. lb. 

9 I 14 

12 


OSS 16=-} 
8=i 

ire 

Little 26 
ret 

eat wt. 


(14) 

C» yr» lb* 

4 2 7 

8 ^ 


112 2 Ogr 

14 7 
7 3i 


36 2 gross 

5 24 
2 2 12 




21 lOJ tj 


7 3 8 tare 


6 


91 1 17^81 
3 2 If t 

87 3 15i n 


28 2 20 suttle 
1 11-^ tret 




27 2 8^3^ neat 




7 =i 

26 

< 


1 

( 
c. 
2 


15) 

3 14 
4x' 


7=28. 

OSS 

ire 

uttle 
^tret . 

*j neat weight. 




11 


2 

7 


• 


80 


2 Ogr 




10 
5 
2 

17 


7 
3i 
2 IJ 

2 12itJ 


• 


62 
2 


3 15^81 
1 18ii 




60 


1 24|^ 



E 3 



78 



TARE AND TRET. 



a. 
I4=i 


Cask IV. 

(16) 

C* qr, lb. lb. 

32 3 12 gross 16=| 


(17) 

p. ^. lb» ox* . 

64 3 6 gross 




4 12 tare 8=i 


9 10 


26 


28 3 suttle 
1 11 13 tret ^ 

....... 96 


4 2 14 tare 




60 14 suttle 
2 1 7 tret 


*168 


27 2 16 3 tret suttle 
18 6 cloff 




57 3 7 tret suttle 
, 1 10 8f cloff 




27 1 25 13^ neat wU 




(18) 

C. qr. lb. 
12 1 16 


57 1 24 7^ neat wt. 




(19) 

C. qr. lb. 

9 1 14 

6 


z&. 


74 1 12 
6 


56 1 gross 
5 1 24 tare 


14=i 


446 16 gross 26 


50 3 4 suttle 
13 22 12 tret 


7=1 


55 3 2 

27 3 15 168 




48 3 9 4tretsuttl. 
1 4 8 cloff 




83 2 17 tare 






48 2 4 12 neat wt. 


26 
168 


362 1 27 suttle 
13 3 21^ tret 

348 2 5^ tret suttle 
2 8iiicloff 








S46 1 25 ^neatwt. 





• S A. it the 168th)pdftt of 3 cwf. or SS6 lb. 



SIMHLB INTEREST. 



70 



16 
2 



1 

7 



= * 



26 



168 



(20) 

28 2 gross 

4 8 

2 1 



4 2 9 tare 



23 3 19sultle 
3 19tiX8l 



■iai^ 



23 (>*fet suttle 
15^ cloff 

22 3 12J neat vrU 



TT 



n *^ 



SIMPLE INTEREST. 

. 364 
- . 5 



18,20 18^ 4«. An«. 
20 

4,00 



'i 



^10TE• When die rate per ^ent is an aliquot part, the 
operation is better performed by Practice, thus in Ex. (1) 

5'Js=Trt7)S64 at'5 per cent. 
, ^ Ig 4 t^e intere^ f ^quir^di 

• I • * 



(2) S64 >C4^ 

loo 



^ 16/. 75. 7.^^. 

£ 4 



80 SIMPLE INTEREST. 

(3) 364x4 



100 



= 14/. Us. 21 id 



£ £ s, d, 

(4) 5 =3jS)500 10 6i 

£25 O 6i i 

(5) 862 16 8x4J 
= 38/. 16*. 6i |A 

100 

£ £ s. d. 

(6) 4 =^)1000 16 8 

a£ 40 8 



(7) First, 5 x5=:25 product of the rate and time; 

£ £ 

then, 25 = i)486 



£ 121 10 



£ £ 

(8) 5 = 5^)884 



44 4 interest for 1 year 

7 



309 8 do. for 7 y^ars 
884 principal 



i£ 1193 8 the amount. 



(9) 1001x4^x6 £ s. d. 

=: 270 5 4J interest 

100 1001 principal 

sS 1271 , 5 4J amount 



SIMPLE INTEREST. SI 

(10) 460x3i je 5. 

= 17 5 intd*^ for 1 ydar 



100 .4 



A 



69 do. for 4 years 
460 principal 

sS 8^ amount. 



" 924 



(11) 5=^ 



2= i 



46 4 interest for 1 year 



^ 7 14 interest for 2 months. 



£ £ 

(12) 4 = iV 1 1205 
mo, 
6=i 



48 4 interest for 1 year. 



0^ 24 2 interest for ^ year. 



£ £ s. d. 

(IS) 6 =: V^ I 640 8 4 



u 



S2 5 interest for 1 year 

7 



224 2 11 interest for 7 years 
640 8 4principfil . 

sS 864 11 3 amount. 



X 5 



8t 



SIMPLE narBBEST. 



(!♦) 



(15) 



£ 
5 = 

DM. 

6=*: 



it 



8- \ 



£ s. d. 
964)0 16 8 

482 10 interest for 1 year 

4> ' 



1928 3 
241 
120 10 



4 interest for 4 years 

5 interest for 6 months 
2ji interest for 3 months 



2289 13 11^ interest for 4 yrs. 9 mo. 
9640 16 8 principal 

£ 11930 10 7^ amount 



5 

13 



^6 
i 



£ s. 
20 

1 interest for 1 year 



5 interest for 13 weeks 
20 principal 



sS 20 5 amount 



£ £ 

(16) 5 =5 A I 500 



then, 52wks. 



gS 25 interest for 1 year; 



39wks. : 18/. 15s. 



: 25/. : : 

and 25 x 4stl00 interest for 4 years 

18 15 interest for 39 weeks 
500 principal. 



sS 618 15 amount 



COMMISSION. 8S 

£ £ 



(17) S=^V|641 *^ 



. r / - 



^ 32 1 iiAmst for 1 year; 



then, 365 days : .3^. !*• : : 50'd^ : At. is. 9i f fgi/. 

•f' - — ■• . -" 

(18) 2Q00xH 

— — = £!G4 interest for 1 year; 
100 
then, 365 days : 90^ i i asdigrs : 15/. \(k.S\^d. 

£ £ s, d. 

(19) 4=^(5800 16 8 

^ 232 3 intei;est for 1 year ; 

1r J. X .: •'• 

then, 365 days : 232/. P^. 3^, : : 260 days : 165/. 5*. 
^^. interest; and, 5800^. \6s. 8rf. + 165/." 5s. 8-f2^\-- 
5966/. 2*. md. amount. 

£ £ s. d. 

(20) 5 = ^V I 563 12 6J 

, • • • 

£ 98 '5 -Ti tV iiiterest for 1 year ; 

then, 365 day* ; fi8/« 3*. 7i y^rf. : : 265 days : 
20/.'9*. 2i^. 



COMMISSION. 

;£- £ 

(1) 2i = ,V I 500 



«^ 12 10 

— If ■ 

(2) 2 = ,V I 369 

' * ■ ' \£' i'Y i'i 

- js 6 



.< 1 



8i 



BR0KA6E. 



(3) 



£ u d. 
748 11 8x3 



100 



^. 9s. l\\d. 



(4) 1900 x5i 
100 



=: 111/. 12f. ed. 



(1) 



100 
£ 



<. 



BROKAGE. 

640 



.m. *<*• aoft* 



6 8 at 1 per cent. 



(2) 100 

8, £ 

10 = i 



s^ 1 12 at Bs. per cent. 



845 



8 9 at 1 per cent. 



«^ 4 4 6 at lOf. per cent. 



£ u d. 
(3) 2i = A I 202 1 8 

5 1 0^ 



W 



4S60 8 4xS 
100 



/ 
= 130?. 16*. 3rf. 



(5) 240 16 8x3J 
100 



= 7/. 1(5* 6i(/. 



INSUBANCE. 



85 



(1) 



INSURANCE 

£ £ 

10 = ^ I 4680 

J = ^ 468 

23 8 



jg 491 - 8 



(2) 



(S) 



10=tV 






it! 



£ 
10 

5 



900O 

900 
45 
22 10 





967 10 




tV 


782 10 




1 

T^ 


78 5 

39 2 

3 18 


6 
3 


jf 


121 5 


9 



(*) 



(5) 



780 X5i 

= 41/. 18*. 6d:^ 

100 

1500x6^ 

= 97/ lOfc 

100 



■4-- 



86 IHSCOUNT. 

PURCHASING STOCKS. 

Exampk (1) is worked. 

£ £ s. d. 

(2) 20 =s || 640 8 at 100 per cent. 

1 128 1 7^ at 20 per cent. 

a^ 768 9 7i 

£ £ ', s. d. 

(3) 20 = :} 926 a ti 100 per ^nt. 
10 = I 185 4 at 20 per cent. 

i =A 92 12 O at 10 per cent, 
4 12 7^ at J per cent, 

sS 1208 8 7^. 



(4) 1752x115^ 

= 2025A 15*. 



100 
(5) 1200 X 84^ 



1009/. 10*. 



lOQ 



(6) Firjt, 90^+^ = 90^ 

1300 x90f 

then, M = 1176/. 10*. 

100 



DISCOUNT. 

Example (1) is worked. 



£ 
(2) 5 = ^ I 100 



a£ 5 interest of 100 for 12 months , 
then, 1051. : 5l. : : 50l* : 2/. 7*. 7id. 75 remain. 



SISCOtfMT. 87 

(S) 105^, : lOW- : : 200?. : 190?. 9*. 6^rf. 15 
remaiiL 

* 

auks. £ 

(4) 3 = i I 5 

1 5 interest 
100 



101 5 aivount; 



then, 101/. i5f. : ll. Ss. : : 36/. : 35/. 11*. l^d. 
1350 remain. 

'£9. £ s. 

(5) 4 10x3= IS 10 interest 

100 principal 

113 10 amount; 



then, 113/. lOs. : 13/. lOs. : : 573/. 16f. c 6SL 
4«. 11|(/. 83 remain. 

£ $. d. 
(6) Rrst, 90 X 4| = 4 7 6 interest for 1 year 

2 .3 9 interest for 6 months 
I . t l6| interest for 3 months 
100 principal 
', — ■— ■^-— • 
167 13 1^ amount ; 

then, 107/. 13*. Hd. : . lOO?. : : 130/. : 120/.. 
15*. ,1</. 546 remain. 

days £ 

t7) 73 - J )^ ; 

1 interest for 73 days 
100 principal 

^ 101 amount; 

then, 101/. 4 1/, : : 399?. ISs. 4rf. : 3/. 19*. 
1^ -fAd. discount. 

and, S^. ISs. 4rf.-3/. 19*. li f^,:=^S9SL 14*. 
2^ iVt^* ^6 present worth. 



38 



COMPOUND INTEREST. 






COMPOUND INTEREST. 



5=A 



5=^ 



5=A 



£ 



50 

2 10 6 1st year*s interest 



52 10 amount 

2 12 6 2d year's interest 

55 2 6 amount ' 

2 15 1^ 3d year's interest 

57 17 7^ amount 



(2) 



3V 



2^ 



5V 



^ 



£ 



jV 100 principal 



5 00 1st year's interest 



105 2d year's principal 
5 5 interest 



110 5 p 3d year's principal 
5 10 3 interest 



115 15 3 4th year's principal 
5 15 9^ interest 

121 U 0^ amount 



1 



COMPOUND INTEREST. 



89 



per cent. 
i 



20 
i 

20 
i 

20 
h 

20 

20 

20 

20 
i 



£ 

100 





d. 



5 









(S) 
principal 



2 10 
100 






102 10 





5 2 


6 


2 11 
102 10 


5 



105 1 


3 


5 5 


0* 


2 12 
105 1 


^^ 


107 13 


9* 


5 7 


H 


2 13 
107 15 


10 


110 7 


H 


5 10 


*i 


2 15 
110 7 




113 2 


9* 


5 15 


1* 


2 16 
113 2 


6* 


115 19 


H 


5 15 


"♦ 


2 17 
115 19 


11* 


118 17 


4 


5 18 


loi 


2 19 
118 17 


5 

4 


121 16 


9 



the l8t iialf year's amount 



the id half year's amount 



the 5d half year's amount 



the 4th half year's amount 



the 5th half year's amount 



the 6th half year's amount 



the 7th half year's amount 



the 8th half year's amount. 



90 



COMPOUND INTEREST. 



i 












^ 
i 



4 



i 



4 



.£ 



100 priacipfJ 



5 



1 

100 



5 





o 





101 5 the istqiiarter^»iaAoiint 



5 I 3 



1 

101 



5 
5 







K)2 lo 64 the 2d quarterns amount 



5 2 6 



1 5 
102 10 



H 

H 



105 1 5 Hi the Sd quarter's amount 

5 5 91^" 



1 5 Hi 
105 15 Hi 



105 1 loj- the 4th quarterns amount 



5 5 1 



1 
105 



6 5i 

1 io| 



106 8 If the 5th quarter's amount 

5 6 4^ 



1 

106 



6 

8 



7 
1* 



107 14 sf the 6th quarter's amount 

5 7 8f 



1 6 11 
107 14 8$ 



109 X 74 the 7th quairter's amount 
5 9 li 



1 
109 



7 
1 



S 



no e liOf the- 8th quait6r*8 amount. 



COBIPOUNO INTEREST. 91 



450 - 

4 


£ s. d. 
468 <> 
18 14 4| 


18 00 
450 


486 14 4} 2d year's ami 

4'~ ' 


468 Igt year's amt. 

4 


19146 17 7 
20 


18 72 
20 


9137 
12 


14;40 
13 


4 51 

4 


4!J80 '-■•.■■■ ■ 
4 


«f04 


3 20. 


. . 


486 14 4f 
19 9 4i • 


506 3 9i 
20 4 11:1 



506 S 913d year's amt. 526 8 8^ 4th year's amt. 
4 4 

III I I M M...1..M...WIM 



20124 15 
20 


r 






21 05 14 10 
20 


4195 
12 








1|14 
12 


11141 


• 






1)78 
4 


1164 








3|12 




526 


8 


H 





21 1 Ij 

547 9 lOJ 5th year's amt, 

450 principal 

s£ 97 910^ compound int. 



92 



EQUATION OF PAYMENTS. 



100 
400 



EQUATION OF PAYMENTS. 



£ 

100 
6 

600 
400 



2|00)10|00 



5 months. 



£ fM. £ 
200x0= 200 
600 X 4=2400 
200x6=1200 



1000 )3|800 



S| months. 



100x2= 200 
80x5= 400 
60x7= 420 

(6)10210 
2410 \ 

b) 17 



4{- months. 



(4) 

£ nw, £ 

100 X 2= 200 
200 X 4= 800 
300 X 6=1800 
100x12=1200 



7|00 )40|00 



5f months. 



£ mo. £ 
100 X 4= 400 
200 X 5=1000 
600x12=7200 



9|00 



)86|00 
9^ months. 



£ 
3)1200 



(6) 



400x3=1200 
400x4=1600 
400x8=3200 



G , i . ^ 



i2|oo )6o;oo 

5 months. 



BARTER. 



93 



BARTER. 

Example (1) is worked* 
<f. lb. 



(2) 6 = i 
20 



120 at 6d. 



60 



sS 3 value of the raisins ; 
then, 2s. : 1 Ih. : : 3/. ; 30 lb. 

Cwt. Ibi . 

(3) 2 = 224 

224 X 2 448 

then, = = 56 lb 

8 8 

(4) 56x8 448 

-> = = 224 lb.=2 cwt. 

2 2 



(5) 5 = il 252 yard« at 55. 

s£ 63 value of the cloth ; 

then, 6 hhds. : 63l. : : 1 gal. ; Ss. ^. 

(6) First, 1 gall. : 3^. ^d. : : 6 hhds. : 63/. value 
of the wine; then, 252 yds. : 63^ : : 1yd. : 5s. 

(7) 8*. 4^. : 105. : : 20rf. : 2s, per lb. 

(8) 20d. : 25. : : 85. 46^. : IO5. per yd. 

$, Cwt. 

(9) 10 ^ i I ^2 at 305. 

41 

123 value of the cheese 
20 ready money I 

s£ 103 value of B's raisins ; 

then, 5</. : 1 lb. :: 103/. : 4944 lb. =44 cwt. J 6 lb. 



9i LOSS AND GAIN. 

(10) 44cwt. 16 lb.=4944 lb. at 5d. per lb.=103/. 
value of B's raisins ; then, 10SL+^.=^l2Sl. value of A's 
cheese; therefore, 30*. : 1 cwt. : : 123/. : 82cwt- 
of cheese A must give B« 



LOSS AND GAIN. 

Example (1) is worked. 

(2) 100/. ; 110/. : : SO*. : 335.=1/. 13«»percwt. 

£ £ s. (L 

(3) 10=T^| 1 13 

3 3^ I subtract 

^19 8i I per cwt 

(4) 100/. : (100/.— 15/.)=85/. :: es.Sd. z 5s. Sd. 

(5) 100/. : 115/. : ; 6s, Sd. : Is. Sd. 

(6) First, 100/. : 110/. :: lOl. lOs. :. 11/. lis. 
advanced price of the tobacco per cwt. ; then, 1^2 lb. : 
11/. 11*. : : lib. : 2*. O^d. 

(7) First, 112 lb. at 2*. OJA per lb.=ll/. 11*.; then, 
W.lOs. I 11/. 11«. :: 100/. : 110/., bent^^ 110/. 
—100/.= 10/. gain per cent. 

^B) 6s. : (6s.6d.—6s.)r^ls.6d, : : 100/. : 30/. 
gain per cent. 

9. (L £ £ 
(9) 8 6 = i I 100 

sS 12 10 or l^ per cent. 



SINGLE FELLOWSfflP. 

Ibcample (1) la worked. 
<2) SOO-f^7COtslOOO sum of the stocks ; 

ften.l(XW. : 160t V; ?2S ' m b': iS: 

sS 160 proof. 



(3) 460/. H- 760/.=; 1220?.. whole stock ; 

then, 1220/. ; 250/. ; : ^: ,^ j ^ ^0 A'sshare 

/60 155 14 9 240 Bs share 



rf 250 proof. 



(4) 50+604-70C5I80/. wholeetock; 

£ £ 8. d* 

50 11 2 2i|A*8share 

then, 180/. : 40/. : : 60 : 13 6 8 B's share 

70 15 11 Hi Cs share 



^ 40 proof. 



(5) 120+ l4D+?6o+260?5720/. whole amount. 

£ £$.<(. 
120 56 13 4 A's debt 

then. 720/ « 340^ • • ^^^ ; ^6 2 2^^ B's debt 
tnm,jMM, i .;w*. . • ^qO 94 8 lO^fC'sdebt 

260 122 15 6|f D'sdebt 

-' 

,^ 340 proof. 



96 SINGLE FELLOWSHIP. 

(6) 1620?. 4tf. 2d.'\-2500l. 2s. 6d.+4^U2l. Is. 4jrf.+ 
4298/. lOs. 8e/.= 12760?. 18^. 8i/. whole stock ; 

£ s.d, £ s. d, 
then, 1620 4 2 253 18 7i^'Vy^4' 

12760? lSs.Sd. • 2000? • -'^^^ 2 6 . 391 16 9ii%Um 

4298 10 8 673 UOiUUHi 
£ 2000 proof. 



£ 

(7) a 

First, i J of 


£ 
760 


- 11 


380 




£ 2166 sum of the parts 


hen, 2166/. : 2280/. 


£ £ 

760 800 A's part 

570 600 B's part 

• • 456 • 480 C's part 

380 400 D's part 




£ 2280 proof. 


• 

(8) 45 -f 60 + 64 + 72-1- 80= 321 men in] all ; 


men * 

th^n, ^21 : 24075 


men* £ 

45 3375 1st party's share 
60 4500 2d party's share 
: . 64 : 4800 3d party's share 
72 5400 4th party's share 
80 6000 5th party's share. 



DOUBLE FELLOWSHIP. W 

DOUBLE FELLOWSHIP. 

Example (1) is worked. 

(2) £ 1^X4= 480 . 
230x3= 690 
360x2= 720 

£ 1890 

£ £ t. A. 

then, 480 30 9 e^^A's share 

1890;. : 12tf. : : 690 : 43 16 2| 4h ^'^ share 

7^ 45 14 8i iff C's share 



^ 120 proof 



(3) 12 X 6= 72 
14x 8=112 
10x16=160 
12x20=240 

£ 584 



A's share 
then.58«. : 14/. ::'Ji2:2 13 Sf^gsA^ 

D's share 

£ 14 probf 




i«* 



£ mo. £ 9110. prvducfi* 

(4) First, 100x8= 800= A's product '3 

80x5+100x3= 700ssB's product ^1 

J76x4+136x4=sl248=Cs product i 

230 X 6= lS86=D's product ; j 

4128 s sum of the products 



98 ALLIGATION MEDIAL. 

then, 800 88 15 2^ if|f A's share 

4128 • '^^ r- 200 • ^3 18 . 34 ^^^ B's share 
*^^^ • 1248 * • -^"" • 60 9 4fHtC'8 8hare 
1380 66 17 2| -^L^ D's share. 

(5) 200 168 240 

First, =25; =14; =40 

8 12 6 

then, 25+14+40=79 sum of their gains, 

£ «. 4. 

25 632 18 2^ ^ A's stodc 

aQd,79 : 2000 : : 14 : 354 8 TiHB's stock 

40 1012 13 l|4i C's stock 



ALLIGATION MEDIAL. 

(1) 

Bush* s. s. 

16x6=96 

8x4=32 8. d. 

•_. «..».. 5t d» 5 4 

24) 128(5 4An8. 4x6=24 

120 — — — 

. — -. 114 

..8 ^ . . e 



19 



£ e 8 0=128^. proof* 

tt)96(4cf. — ^ • 

96 - 



*• lliese eiaiii^et are pt^^red tty. AUmitfxoii Alternate ; but may be 
proved by finding tlie vabia of the wfaofe mixtiire at the mean price, 
whicfa tnust be espial to ^ total value of ihe set^fiit i&^iedientiy as ia 
Eiample X, - 



ALUGATION ALTERNATE 9d 



(2) 






(3) 


lb. s. 




gair 


«. <L 9. 


2x4= 8 




36x6 6=234 


2x5=10 




1%X5 0= 60 


8x8=24 




12x3 0= 36 


7) 42 




60 


6|0)33|0 


6s. per lb* 






5 6d. per gaL 


(4) 




(5) 


(6) 


Bh c. a 


6u« 


s. d.- 8, ' 


gaL tL d. 


3x18=54 


12x6 0=72 


4X16=64 


1x20=20 


6x5 0=30 


4x12=48 


1x22=22 


6x4 6=27 


' Sx 9=27 


3x24=72 


18x3 6=63 


Ix 5= 5 


.i— 


24x3.0«^72 


12 X 4=48 


8) 168 


— 


—^ 






66) 


264(4«. 


24) 192(8e^. 


Ans. 21 caracjts 




264 [ans. 192 [ans. 


'. — fine 









ALLIGATION ALTERNATE. 

(1) 



d. /nuh. 

A«« 72x16=1152 
^^^ 84X 8= 384 



«{2}f^} 



4f. 

24) 1536(64 proof * 
144 

-.96 
96 



• Ttim enmq^ 9fm pnmA bj^AUi^oB^MeWj but mr^' 
pKiOv^d as abcnre. jEte^ fb^ ctsample. 



V 2 



100 



ALUGATION ALTERNATE- 



(2) 



(4 )2 = 2 at 41 
Ur .V2 = 2 at 5[ 
(si ) 1+2=3 at SJ 



per lb. 




(3) 

gal, s, 

80+6=36 at 6 
12 at 5 
12 at 3 



per gallon. 



(4) 



ear. 




caractsfine. 



isi 



72 
60 
54 
42 

L36 



i! 



(5) 

12 at 6 

6 at 5 

6 at 4 6 

6+12=18 at 3 6 

24 at 3 0, 



per b. 



(6) 




4+8^ 



gaL d. 

4 at 161 

4 at 12 f 

3 at 9 > per gollonu 
I at 5 
12 at 4 



Questions of tfiis sort admit of a great variety of answers • 
for as nuiny. afferent ways as you can link a greater quan- 
tity than the mean to a less, so many different answers 
will be obtained by the rule, and nuiaibeni in iJie Sftme 
proportion to the differences, will likewise* answer di6 
question ad infinitum; for which reason they are called 



aixigahon partial. loi 

by algebraists indetenninate, or unlimited) problems ; and 
hf an analytical process, theorons may be raised thai will 
give all the possible answers to these ^uesti(m8» 



ALLIGATION PARTIAL. 

(1) 

d. if. bu* 




mean 6 k 51 > 2 at 5 > 1st Ans. 

Then as 3 



Answer 4 lb. of each of the other sorts. 

(3) 

dim 

A f 787 1 S0+6=36 As 86 : 18 : : 12 
66<60S > 12 12 

12 

(6)216 

36^ 

(6) 36 



i»'! 



6 gal. of the other 
— ^ two sorts. 

* When two kinds of things only are gfiven to be mixed, the nile of 
AlUgation will gfive but one answer. If three kinds of things are given 
to be mixed, it will gfive but one answer ; but all numbers in the same 
proportion between themselves and the numbers which compose that 
answer, will also satisfy the question ; therefore all the examples in 
this rule are proved by Alligation Medial, they being in the same, 
proportion with those numbers. 

F 3 
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ALLTGAHON PARTIAL. 




(4) 
At 3 : 6 : : 1 



3)6 



3 : 6 
3 

3)18 



2 6 

2 lb/oF20 and 22> and 61b. of 24 caracts fine. 




12 

6 

6 

6 + 12=18 

24 



6 : 12 




per bushel. 




4 + 8: 



4 
4 
3 
1 
12 




5» <'• 
8 at 12' 

I:E J^per-gallon. 

24 at 4. 



.Jm 



ALU6ATI0N TOTAI.. 109 

ALLIGATION TOTi^ 

(1) 



I > 



g* g' (g* g- 

f4l 8 4 : la :: <S.i 12 wi 

(OJ 1 (1 : 4wa 



wine 
water 



sum 4 * proof 16 gal. ^ 

g» *• ^- ' »^ 

Or, as 16 : 48 : : 1 : 3 mean pricei given proof. 




sum 17 



d 

sum /^ 1 

.17 : 112 : : < 



diff. & J, 

4 : 26^ at 8 

4 : 26 4 

4 : 264 

5 : 32i4 



per lb. 



1121b. proof. 



* Hie proof is luid bjr finding the Talue of the whole mi|[tiire at the 
mean rate ; which must be equal to the total value of the sevenj sim- 
ples, or if the sum of the aeVeixd particulars i^gree with the ^ven si^ 
the woric is right. 

Seyeral auti^rs hare given dcmonstralions of this rule, but those 
published by Dr. Hiatton, in hSs arithflsetic, are the most intelligible 
of any I have yet seeq« 



t* 



1^ 



ALLIGATION TOTAL. 
(3) 



(22 



mean 19 < 




5 

2-fl=S 
1 
1 
S 

sum 13 



IS : 200 



diff. M. 

r5 : 7^ of 22^ 
5 2 46^ of 20 
: : ^ 1 : 15^ of 18 
1 : 15^ ^ 
^3 : 4?6^ 



01 10 > 

of 17 
of Uj 



car. fine. 



proof 200 oz, of 19 car. fine. 




(4) 



sum bush. 



sum 96 




; 80 wheat ^ 

: 20 rye I . * 

; 40 barley i ^«^^- 
; 100 oats J 

bush 240 proof. 



16 



(li) 



(5) 



16 

16 

16 

3+i5-f8=:16 



64 



sum 

64 



0%. 

190 
16 



16 



(8)3040 

64-? . 

(%) 380 



47^ oz. of each sort 
4 



190 oz. proof. 



EXCfiANGS. lOS 



EXCHANGE. 

ENGLAND WITH FRANCE. 
Example (1) is worked* 

(2) sod. : lot. :: 125t. : 1000 rr. 

(3) 1 cr. : 30d. :: 280 li v. IS sol. 4 den. : 12/. 

Is. S^d. 

(4) 3ld. : Icr. :: 1^.1$. ^d. : 280riv. ISsol. 

4 den. 

(5) 1 cr. : U. 2d. : : 2148 cr. 2 liv. 4 sol. 6 den. 

: 447/. 13#. It^. 

(6; 2148 cr. 2 liv. 4 sol. 6 den. : 447/. ISs. 1^. 
: : 1 cr. : 4f . 2(/. 

SPAIN. 

Example (1) is worked. 

(2) 6912 at 50e/.=:1440/. 

(S) 1 pia. : 48£/. : : 2600 pia. 6 ria. 20 xaae. : 
520/. 3r. S||(/. 

(4) 48c/. : 1 pia. : : 520/. Ss. S^d. : 2600 pia. 

6 ria. 20 mar. 

(5) 2600 pia. 6 ria. 20 mar. : 520/. 3s. S^d. : : 

1 psa. t 48i/. , 

: :PQRTUQAI.. 
Exaiiiple (t) is worked. 

(2) 14624 mfl.»t 5i.=3656/.^ 

(3) 64(/. : 1 mil. : : 360/. 4k. Sd. : 1350 mil. 

875 rees. 

(4) 1 mil. : 64</. ; : 1350 mil. 675 rees. : 360/. 

^. Sd. 



r h 



m 


EXCHANGS. ^^1 


1 HOLLAND, FLANDERS, AND GERMANY. 


r 


Example (1) is worlced. 


r (2) 


104guil. : lOOguil. :: 110 guil. 12 fitiv. : 




106 gui!. 6 ativ. 1 gr. 6-\^ pen. 


(3) 


lOOguil. ; lOSguil. : : 2840guil. : 2982 guil. 


(*) 


lOOguil. : KWguil. :: 106 guil. 6 stiv. 1 gr. 




Sifpeii. : llOguil. ISsdv. 


(5) 


640 X 24.0-^-40=3840 guil. 


(6) 


384Ox40-!-21O=64'0/. .^^^1 




846^. I2s. 207501'</. I^H 


(7) 


= =5187 guil. 12 stiv.' ^^M 




40 40 ^^M 


(8) 


5187 guil. 12ativ.x40-f-240=:864^ 12s. 


(9) 


3501. at 34j.=595/. 


(10) 


1^. : 33^. 6d. : : 842/. 5s. : 1410/. IS*, ^d. 


(11) 


3fc. : 1/. : : 595/. : 350/. 


(12) 


SSs.Gd. : 1/. ; : H\Ol. 15i. ^l/. : 842/. 5s. 


(13) 


34*. :!/.:: 5187 flo. 12 Stiv. : 508/. lis. 




9tV''- 


(14) 


508/. Us. 9iW. : 5187 flo. 12 stiv. :: V. ■ 




34j. 




HAMBRO'. 




Example (1) is worked. 


(21 


1/. : 32 8olsgro3 :: 52/. : 1664 sols gros; 




then, 1664x6-1-16=62+ marks. 


(3) 


36 sola groa 1 den. : 1/. :: 1724 mks. 5 ^ols 




lub. : 127/. 8*. 7i HI''- 


(+) 


1/. : Seaohlden. :: 127/. 8s. 7^ S^K- ■ 




1724 mks. 5 aoU tub. 




VENICE. ^^_ 




Example (I ) is worked. ^^ «. «^H 


(2) 


2208 pia. Bt 50</.=460/. ^ ^^H 


(3) 


Ipia. : 48rf. : : 29I8pia. lOsol. : SS&^^ 



EXCHANGE. 107 

(4) 46A^ : Ipla* :: 589/. 14f • : 8918pia. lOsoL 

(5) 1 due : 3S(L i : 4780 due ^2 sol. 6 den. : 

10551. 14i. 5id. 

(6) 5Sd. : Ipia. :: 1055/. 14f.5i</. • 4780 pia. 

12 aoU 6 deiL 

RUSSIA. 
^Sxample (1) is worked. 

(2) 2950 rnb. at 4fS. 2d.=6W, Us. Sd. 

(3) 4^.6^. : Irub. :: 940L 12f. 6^. : 4180rub. 

55^ cop. 

(4) 1 rub. : 4<. .6(L i : 4180' rub. 55^ cop. t 

9¥)l. 12$. ed. 

POLAND AND PRUSSIA. 

Example (1) is worked. 

(2) First, 270 gros. : 1/. F. : : 11700 flo. : 

1300^. Flem.; theu, 33jr. 4i/. : 1/. : : 1300/. 
F. : 780/. 

(3) First,!/. : 34«. 4</. :: S75l.l2s.6d. : 1503/. 

3«. 1^. Flem.; then, 1/. x 290 gros :: 1503/. 
St. l^d. : 4843 rix-dol. 45 gros 5f pen. 

(4) First, 290 gros : 1/. : : 4843 rix-dol. 45 gros 

5| pea. : 1503/. Ss. l^d. Flem.; then, 34$. 4(/. 
2 1/. : : 1503/. Ss. Hd. : 8751. 12s. 6d. 

SWEDEN, 

Example (1) is worked. 

(2) 46 cop. dol. : 1/. : : 11316 cop. dol. : 246/. 

(3) 1/. : 48 cop. dol. ; ; 29SlA5s, : 14100 cop. dol. 

(4) 48cop.dctl. : 1/ : : 14100 cop. dol. : 293/. 

15f. 

(5) 49 cop. dol. : 1/, : : 5838 sil. dol. 9 run, : 

357/. Ss. BUd. 

(6) 1/. : 49 cop. dol. : : 357/. Bs. 8$f/. t 5838 

siLdol. 9 run. 

F 6 
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REDUCTION OF 



IRELAND, AMERICA, AND THE WEST INDIES. 

ExsAple (1) is woriced. 



(2) 


1061. 


: lOOl. 


\ : 795/- : 75tf, 


(3) 


lOOl. 


: no;. 


: : 751/. lOs, : 826/. 13*. 


W 


noi. 


: 100^. 


: : 826/. 13*. 2 751/. 10*. 


(5) 




£ 
50 =5 


\ 726 at 1.00 p«r cent. 
363 at 50 per cent, 

£ 1089 


(6) 


IM. 


: loo;. 


: : 1089/. : 726/. 


(7) 


1601. 


: lOOl. 


! ; 1089/. lOr. : 680/. 18*. 9</. 


(8) 




50 = i 


680 18 9 at 100 per cent. 

340 9 Hat 50 per cent. 

68 1 10|at 10 per cent. 




1^ 10 



(2) 
(8) 
(4) 



ARBITRATION OF EXCHANGES. 

Example (1) is worked. 
-339. ^. : 1/. : } SSd. : 33</. per crowti. 
100/. : 103/. : : 33*. 4<;f. : 1/. 14*. 4^. 

103/. ; 100/. ; : 1/. 14*. 4(/. : 1/. 13*, M. 
Hem. per ^ ster. 



VULGAR FRACTIONS. 



REDUCTION OF VULGAR FRACTIONS. 
Example (1) is worked. 

(2) (3) (*) 

a)i«(|ana. ftx3=f| SHt'/^ 



VULGAR FRACTIONS. 109 





Casb IL 




(5) • 


(6) (7) 


<8) 


4=1 


6=i 8«f 


1«=V 



Cass III. 
(9) 8 X 4=s32; hence ^ is the fraction required. 

(10) 6x5=30; hence ^ is the fraction required, 

(11) 9 X 6aB54 ; henoe V, the answer. 

(12) 12x10=120; hedce ^J>,^c^"<^^^^' 



Case IV. 

(13) i of f of ^3^, the single fraction. 

(H) fxiX^=:4»' 

(15) ix|x4=^ 

(16) fx|xf=i^J ^ 

Case V. 

(17) 5i=^=V 

(18) 6i=^=y ■ 

(19) i«j= — - — sy 

(20) 25i='* "»'*'=.« J» 



Cass VI. 

(21) V="-^2'=H (2^ V=6f 

(23) Y=12|orl2J (2*) «t»si2SJ 



110 REDUCTION OFv 

Cash VXI. 

(25) iV(7 ^^ ^^ ^^' ^^ common measure. 

(26) ^If has 14 for its comnum measure* 

(27) fHf ^^ ^ ^^^ i^ common measure. 

(28) ^-^fg has 1 for its common measure 



casb vm. 

(^) i§H^i§^ having 1 for the common measure; 
hence these numbers are prime to one another 

(30) im^^m (SI) im==mi 

(82) tWr=if^ • - (88) .A^=Hf 

(34) im=i 



Case IX. 

(35) I X 4=^ ) ^g fractions required. 

(36) (37) 

1x5x6=-^^ ix3x4x7=-ftV 

Jx4x6=Ta^^ fx2x4x7=fH 

^x5x4=-i^g ^X7x3x2=-i-ff 



♦ 



^X4x3x2=i-|| 



(S8) (39) 

Jx4x5x6=:in ^x 9xlOxl2=fJ£^ 

ix2x5x6=^^ ^x 8 X 10 X 12=:|-g^ 

Jx2x4x6=^5«^ fffXl2x 9.x 8=|J^ 

ix5x4x2=/^5 ^xlOx 9x 8=|J^ 

(46) 
ix4x5x6x7=^% 
ix3x5X6x7=T^% 
ix3x4x6x7=^^ 
ix3x4x5x7=i^ 
+ X5x4x5x6=^ 



VULQAR FKACnONS. ill 

Case X^ 

(41) First, 3^. 6^.=:42 pence, and l/,=:24<0 pence ; hence 

8^9 ^c fraction required. 

(42) 6^=13 halfpence, and 1«.=24 halfpence; hence 

•|^, the fraction required. 

(43) 3ro. 12po.=432 poles, and 1 acre 3=160 poles; 

hence ^%, th|^ fraction required. 

(44) 2 qrs. 12 lb. (45) 8^ in. 

-=m =H 

112 12 

(46) 12^cwt. 

=14 or i 

20 t 

(47) 6 oz. 12 dwts. 16gr8.=3184 grs., and 1 lb.=5760 

gr». ; hence |-^S^> the fraction required. , 

(48) 3 qr. 2 lb. 2 oz. 6 drs. 

-am «i^ms. 

1 cwt. 



Case XL 

(49) A of tV of ,,V=TrJiT or ,^ 

(50) 7bxH^=tS»ori 

(51) gx^^=^^orVu 

(52) T^trxY^^ori 

153) |x 1^x5^ = ' JO or 1^* 

<54) 'Jox^^=T^o^cy or^ 

(55) iX'i^x^x^r^:^^^js 

m Td^.xH«xVxif«5iVi*:iV^ffOrJ 

(57) *x-^==AorT8i5 

(58).,fexV=i*Prf 

(59) ^x^>^ir<t=?=Ti^ or njW 

(60) T7^i^=¥xV=«fiior4 



11« ADDITION 09 

Case XIL 

(61) ^«/.=6f. 8i<f. 

(62) ^^=3*. ed. 

(63) ils.==6id. 

(64) \^i acre=:3 ro. 13 p 

(65) -^cwt-srgqr, 121b. 

(66) a foots=8^ inches. 

(67) fJton=:12icwt. 

(68) HSi ^^-=6 oz- 12 dwt. 16 gii. 

(69) jag^l qwt.=3 qrs. 2 lb. 2 oz. 6 grs. 

(70) T^ moi.=9*- H TfK^- 

ADDITION OF VULGAR FRACTIONS. 

(1) f -f i=f answer. 

(3) f+'J=|-H*=f=f|orH 

(4) iH=iim-ii 

(5) i+i+i==l%+Wir4-AiV=^tf^ 
(6) i4-f+i+i=M+fHM+il=V/=2*;2rf. 

(7) i of «f =^=12 

li^ of >^=^= 6- 
iof 4=S?= Oil 

«. 12 6itor^ 



(8) First, \ of a 8hill.=^ of a ^g ; then, |j}^ 4.^=^|{, 

(9) 6i+7i+8i=6H+7|f+8A»22H 

^10) ^ of a week=8*<> of an hour; then, «|» +4=i» j|« 
+H=*fr=9*Aho«W8' 



VULGAK FRACTIONS. 11$ 

SUBTRACTION OF VULGAR FRACTIONS. 

(I) . l-f =1 or i (2) l-f =i 

(8) «-«=* <♦) «-A=A 

(S) 12^|=6J=6* (6) 1*H-8A=6*«=<H 

<7) Sem-22m-eS7ii (8) 96I}-460$=S00} 

(9) *-i=H-«=« 

(10) First, f of f ±=i^ ; then i^-^^i^-^^^f^ 

(II) l_^=ft-|f=A or f 
(12) ' 6*-iiss6&fs or 6SJ 



Frsctions beiiig auch, or reduced to such a state, that 
all the numeratdrs represent things of the same denomin- 
ation, both absolute and relative, their sum or difference 
must therefore be a number of such parts as the common 
denominator expresses ; whence the reason of addition 
and subtraction is maniftst. 

MULTIPUCATION OF VULGAR FRACTIONS. 

(1) 4x|=«orA (2) ixA=Horif 

(3) AxA=/ftorV\, ,(*) ix*=i|ori 

(5) 7ixi=:Vxi=!i=5* 

(6) 8fxl2=Vx»^=H' 

(7) 4x|xi=Hor4 

(8) ixixf x*=-ft/yV or ^s ^ 

(9) 12^. 6t. 8id. X S=S7/. Of. Id. 
(10) 6^. 12f. 4S</.x4=26/. 9f. 7|</. 

DIVISION OF VULGAR FRACTIONS. 

(1) fx|=if answer. (2) *xV=*8otl^ 

(8) -rtrXV=W {*) ix§=fi 

(5) 7ix|='¥xf=W (6)- 3fxA=Vx-A|=4. 
(7) ixfx4=ii (8) 4ofi;<fx|=f|4 

(9) S7/. Of. 1<;,H-S=12;. St. 8i<;. 

(10) 26/. 9«. 7§</.-»-«s6;. 12r. 43(^ 



IH RULE OF THEEE INVERSE 

RULE OF THREE DIRECT IN VULGAR 

FRACTIONS. 

(1) iyd. : il. 11 (2iyd8.=)f : t^/.=4i. ams. 

(2) }/. : lyds. :: f/. : i* yd,=:^ yd. 

(3) 4i yd»,= y, i/. 19j.=:4ic5^ and lliyd8.=V; 

then, V yd- : |^- : : ¥ jd- . : W'-=» 
lOH^. 

(4) ^i^l. : 4J/. : : 2^<>/. : Vift?/.= 10?. 16*. 

(5) First, 1/. 15*.=!^, and 52/. 105.= ^^jo. then, |J/, 

: Vd. :: ^^^^/. : ^V^y*® d.=: 300 days. 

(6) ^<>d. : If §or : : yd. : ^i^l.=^lL I5s. 

'(7) W'- : V gal. : : H^/. ; ^W^^ g^.= 
200 gaU. 

(8) .«^<>gd. : 40/. :: ^ gal. : '^1=^391. I2s. 

9) «^«/. : isbip :: •'i^/. : t?^ ship =i of her. 

(lOy First, 40J=;V. ll. 15«.=5:H=|, and 244x50= 
«V°; then, V ft. : -U. : : 2450 ft. . 34joei 
. =r52/. 18*. 7id. ^ ^^ 

(11) ^cwt. : ^l. :: \5 cwt. : ^«/.= 16/. 17*.6rf. 

(12) First, 16/. 17*. 6^.=^/., ni=^,V» »^d 5 gui.= 

V ; then, ^l. : V cwt. : : ^^l. .: ^^^J 

RULE OF THREE INVERSE IN VULGAR 

FRACTIONS. 

Example (1) is worked. 

(2) First, 6f = y>y and 2J=:| ; then, ^ yd. : J yd. w. 

: : I yd. : \^ yd. w.=2 yards, ans. 

(3) First, 40 x 5^=220 yds., and 4 x 5^=22 yds. v then 

¥yd- ': ^i^yd. ::.Vyd. ; ^fr==293J 
yds. long. 

(4) Rrst, 50f =5:'f2/., 6i= V mo., and 2H=4us/.; then 

^i^L : V^- = • V^' • Wd® mo.=15 mo. 
3 wks, 41 J days. 



IN VULGAR FRACTIONS. 115 

JIULE OF FIVE IN VULGAR FRACTIONS. 

Example (1) is worked. 

(2) First,' 26/. 5«.=26i= ^^^ 

then, *^Jjo/. : ^i^L : : i?o£ 
♦ 4^. : ^l. : : 

' ^ =V^rf>=5/. ans. 

/ (3) Erst, 25^3: V 

then, *!]? : V • • ¥ 

. • . , = = *ii^« =49* 1^ rods. 

wks, £ wks, 

(4) *Y ' ^4® 2 : V 
*i^ : : : 2^ 

SAO X (^ X ^ 61Q240 

then, = =«^V^=1226^^.=1226/. 

13s. Aid. 

(5) *! : 4 : 2 *^o 
|rf. : - : : ^d.* 
4^0xJJx| ^V^ 

then, = =3£j^=35 tailors. 

(6) Erst, 6i=V 
then, *^cwt. : ^d. : : 4 ^wt. 

.•., a= =6|^orf.=13*. 6irf. 

ix«f» «^ 

f For the division of this fraction by y , and f4so for the succeeding 
questions, see Rule, page 128. Arithmetician's Guide. 
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DECIMAL FRACTIONS. 



ADDITION OF DECIMALS: 



(1) 

447-93 


(2) 

46-737 

• 


(3) 
4594-5 


7-479 


(5) 
49-131 


(6) 
474-30 


SUBTRACTION OF DECIMALS. 


(1) 
442-7 


(2) 
55-301 


(3) 
7-6216 


7-833 


(5) 
•65179 


4485-4 



MULTIPLICATION OF DECIMALS. 

(1) -3046825 X 234=71*295705 answer, 

(2) -3046825x23-4=7-1295705 

(3) -431 162163 X 2.48= 1-06928216424 

(4) -324637254 x-567=-184069323018 ^ 

(5) 478-216243 x 12-3456789=5903-90418084^727 

(6) 1234-56789 x 487-216243=590390-41806423727 



MULTIPLICATION OF DECIMALS. ^ U7 

CONTRACTIONS. 

(1) (2) 

?8046d25 multiplicand. 9(H6S25 multiplicand. 

4S2 multiplier inverted. 4*S2 multiplier inveited« 



6093 
914 
121 

71*28 product. 



609 
91 
12 

7-12 produiit. 



(3) 
•431162163 

84-2 



(4) 
'324637254 
765-0 



86 

17 

3 

1*06 product. 



162 

19 

2 

*183 product. 



(5) 
478-216243 
9876543-21 

4782162 

956432 

143464 

19128 

2391 

286 

33 

3 



1234-56789 
342612-874 

493827 

86419 

9876 

246 

12 

7 



590387. product 



5903-899 product 
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DIVISION OF DECIMALS. 
Example (1) is worked. 

(2) 31415926-*-579*26=:54234-5 answer. 

(3) 3-H15926h.57926=-000054.2 

(4) 3-1415926-*-57-926=-542 

(5) 31415926-*-*57926=54234.585 

(6) 3I-416926-*--57926=5-42345 

(7) •3U15926-4-57926=-00000542 

(8) •31415926-*-5-7926=-0542 

(9) •SI4.15926-i--57926=-542 

CONTRACTIONS. 

(1) 
412-35678)12884-970983029794(3I-24 
12370 

514 
412 

, 102 

-82 

.20 
16 



DIVISION OF DECIMALS. 119 

* 

(2) 
232'14678)5445-41805e704f098{2S-45 

464-2 



• • • 



803 
696 

107 
92 

15 
11 



(3) ' 
12345-6789)590d-90418084.23727(-4f7821 

49382 

9657 
8641 

1016 
987 

29 
24 



5 

1 

.4 



170 REDUCTION OF DECIMALS 

(4) 
4782162-43)5908904.18-0842$727Cl23-4.56789 
478216243 



112174175 
95643248 

16530927 
14346487 

, 2184440 
1912864 

271576 
239108 



32468 
28692 

3776 
3347 

429 
382 

^47 
42 



REDUCTION OF DECIMALS. 

Cass L 

(1) . (2) 

4)1-00 2)1-0 

-25 ans. -5 



(S) 



REaOHTCnpN OF DECIMAI<8. 

(*) 



rsi 



4)S'00 

• -75 

(5) 
12)7-0000 

•58SS 



3)1K)000 
•3S8S, Arc. 



(6) 
193)14-0000(-0725 



(7> 



6i 
4 

4)27-00 



6-75 



(8) 



12 



12)100-000 



8-333 



(or 

3842)226-0000)<)588 



(10) 
4806)2402-()00(-0499 



To reduce a decimal to a vulgar fraction^ is no more 
than to divide by the greatest common measure ; the de- 
nominator of the decimal being 10, 100> 1000» &c. as in 
example (1) tVS=in its lowest terms, -^^ the vulgar 
fraction given« 



(1) 



1^41)00 



Case IL 

(2) 



2 



-33S aili. 



{4)1300 
•• — -• 
6) 3-250 



-5416 . 



lae 



REDUCTION OF DECIMALS. 



(3) 
12)1€W)00 

•833 


(4) 
2 

(4)11-00 
24-? 

(6) 2-7500 




• 


•4583 


(5) 

(6)6 
36^ J . 

(6)1-000 

•166 


(6) 

94 
2 


(6)19-000 
72=-? 

(12)3-166 




•263. 


s ' 

(7) 
1760)220-00(-125 ' 


(8) 
1760)660K)0(-S75 


(d) 

20)18-0 

•9 


(10) 

«/ d. 

16 9 
12 




240)201-00(-83 


(11) 

12)8-000 


(12) 
l=240)6-00('025 



•666 



^^If«3E|pN flF ;IMS(HMAI& 



V» 



(IS) 
112)14-flq9(-125 



(14) 

(4)6*0 
16^ _ 
(4)1*^00 

^75 



•^ 



. (15) 

ton gall, 

1 =252)7O00(-27 



(1«) 

year days 

l=365)90-0(-2465 



(1*7) 

day hourt 

1=24)9-O0O(*375 
(19) 

qt, p. 
4 1 

2 



bar, pti. "— 

l=256)9/XX)(-035 



(18) ' 
(£^ mm. 

1 = 1440)8-(X)0(-0055 
(20) 

acre polet 

l = 160)26-00(-162 



(1) 



•333 
12 



inches 4*000 ans. 



Cas» III. 



(2) 



•5416 
12 

6-5000 

4 



(S) 
•833 
12 



lOOOO inches. 



2^0000=:«6i iiu 



o 2 



IM 



REDUCTION OF DECIMALS. 



(*) 



(5) 



(6) 



(8> 



(10) 



•4?58S 
12 


•166 

6x6=36 


5-5000 
4 


1-000 
6 


2KX)00=5i inches. 


6-000 inches. 


•263 

6x6=36 


(7) 

•125 
^ 1760 


1578 
6 

0*468 


7500 
875 
125 


4 


220-000 yards. 


1-872=9J inches. 




1760 
•375 


(9) 
•9 

20 


660-000 yards. 


18-0 shillings. 


•83 
20 


(11) 
'666 

12 


16-60 
12 


8-000 oz. 


7-20=16*- Id. 





REDUCTION OF DECIMALS- 



1S5 



•025 
.12 

•SOO 
20 



(12) 



(13) 



125 
112 



14O00 lb. 



6*000 dwt. 



•375 
16 



(H) 



6-000 oz. 



(15) 
252 gal.=:l tun. 

•27 
68*05 gals. 



(16) 



0*120 
60 

7*200 minutes. 



(17) 



•2465 
365 


•375 
24 


89^9725 days. 


9*000 hours. 


(18) 
•005 
24 


(19) 
•0»5 
256=pints in 1 bar. 



8*960 pints. 



a a 



196 SQUASH ROOT OF VULGAR FRACTIONS. 

(20) 

•162 
160 



25-920 poles. 



EXTRACTION OF THE SQUARE ROOT. 

Example (1) is worked. 

(2!) yi72di^41+* ans. (3) >/3*56=58 + 

(4r) V49864=228+ (5) a/345678 =587-94. 

(6) >/4567893=2137 + 

(7) 12S45d789=lllll-11106 + 

(8) A/98765i-321 =993-807990006 + 

(9) V 1234.56789123456789 = -351365606062199532 

694354- 



SQUARE ROOT OF VULGAR FRACTIONS. 

(1) (2) 

a/-j^=i^, the root. v^^^=|, the root. 



(3) W 

VH^'^y the root, Vif^i> the root. 



(5) ^ (6) 

VyU=\-h or 4 the root. 61= V; theBVV=S=^> 

the root. 



* When a cross appears afler the answer, it signHte^ a remainder ; 
or that the given number is not a complete power ; therefore, the root 
may be continued to any number of places of decimals. 



USK OF TH£ SQUARE ROOT. 127 



SURDS. 

(1) (2) 

First, -^^^i, in its lowest First, f , reduced to a deci- 

terms; and ^, reduced to a inal=:*75; then 
decimal ='8. 



• • • 



• • • 



38-7500(6-22 
•a00000(*894, ans. 36 

64 _ 

: 122) 275 . 

169)1600 244 

1521 

. ..I >, 1242) 8100 
1784) 7900 2484 ^ 



7136 
764 



616 



(8) First, 86i=:86*5; then, v'86-5=9'3 

(4) First, ^3j=f=-75; then, v'462-75=21-51 

(5) ^726=5^ 



USE OF THE SQUARE ROOT- 

Case I. 



(1) V32 X 18= v'256=:24, ans, 

(2) VaO X 12=s a/240= 15-49 
(8) a/6x4=V24=4-898 

(4) a/18-5 X 12-5= v'23r-25= 15-2 

(5) i/40x80= vT200=s:84-6 



G 4 



USE OF THE SQUARE ROOT. 
Cass IL 

(1) ^576=3* (2) VS«=lS-49 

(3) v'2*=*-89 {♦) ^231-25= 15-2 



Cask III. 
(i)l Firs t, 1 : 1 -2738 :: 576 : 733-S6S2 ; then, 

V739'36»2 =27-09, the diameter. 
12) S55 : 452 : : 'TSS* ; 1 .'., V'l = l>^ 

diameter. 

(3) 1 : 1-27 82 - : : 38-5 : 49-0!82; then, 

V49X)182=7, in the diameter. 

(4) 1 i 1-2732 : : 363-05 : 462-23526; then, 

^462-23526=21*499 inches, diameter. 



Case IV. 
(1) vis' +20'= v'270i=52 yards. 



(2) V52'-48'= v'400=20 yard*. 

(3) ,/52'-20'= >/2304=48 yards. 

(♦) v'4tf+3b'= ^'2600=50 yards, A C'; 




USE OF THE SQUARE ROOT. 



J28 



(S) A/6tf-40'= v'SOOOss** lea.=B C 




(6) ^25"- 15*=; v'iOOsSO feet, the length of the piece 
left standing; hence, 20+25=45, the whole length. 




. < 



(7) First, IS*. 01rf.=625 farthings ; then, >v/625=«5 
men ; hence each man paid 25 farthings, or ^d* 

G 5 



ISO EXTRACTION OF THE CUBE ROOT. 

(8) Brit, III 3s. 4rf.:4i3704? petite; then, 4/2704= 

52 men, . - . each man paid 52</., or 4f . W. 

(9) ^321489=567 men. 

(10) a/24 X 16 X 14= a/5376=73-S feet, the quantity of 
light required. 

(11) ' 
22 head. 2)30 length. 

26 bung. — Then, 24«=576 

15 half. 15'=225 

2)48 — 

V801=28-3diag. 

24 half sum. [required. 



EXTRACTION OF THE CUBE ROOT. 

Example (1) is worked. 
(2) ^2197=13 ans. (3) i^2744=14 ' 

(4) -^2985984=144 '" (5) -^75686967=423 
(6) >^644972544=864 (7) .^50243409=369 



(8 
(9 

(lo: 
(11 

(12 
(13 
(14 
(15 
(16 
(17 
(18 



-^12862247607=2343 

^163039787847=5463 

-^50023150823736=36846 

^94996712418949125=456285 

^949970871722441 18016=4562856 

-^3-46=1-51 

^50375-533 =36-^ 

-^163040-81 9968=54*63 

-^8151-613=20-12 

-^-01286226891 =-2348 

-^163-04=5-463 



USE OF THE CUBE ROOT. 131 

TO EXTRACT THE CUBE ROOT OF VULGAR 

FRACTIONS. 

(1) - ^ (2) 

^^=|, the root. .. . ^fi=i> ^^ root.; 

(3) ;w ^ , 

^4H=?' *^e root. ^^=|> the root.' 

First, 3?^=^; then, ^^^^' First, if J =:fi; then, ^fi= 
= 1, the root. f , the root. 

(7) (8) ^ 

First, 3|=V;then, ^V'== First, 9H=H^^en, ^"^^ 
|=1|, the root. =|=44, the root. 



THE USE OF THE CUBE ROOT. 

Case I. 

(1) ^2197=13 inches, answer. 

(2) .^2744=14 inches. 



Case 11/ 

(3) 4^ : 9 : : 7' : 48^^34 lb. 

(4) 80* : 500 :: lOOf" i 976*56 tons.' 

(5) 89-1 : 40' : ? 100 ;- 71829-4; then, ^^7 18 

29'4==41*5, the diameter, required; again, 89.1 : 
20" :: 100 : 8978-6; then, >^8978-6= 20*78, 
the depth required. 



Case III. 

(6) ^5' X 2= >^250=6-29, the side required. 

(7) >^6-3V2= >^125-023=5 feet 

G 6 



132 USE OF THE CUBE ROOT. 

(8) Rret, ^25tf-*-2= 4^7812500= 198, keel 
2dly, ^50'-i-2=: ^62500=39, midship beam 
3dl7, ^30'-i-2=: ^13560=23*8, depth in the hold. 



Case IV. 

(9) Rrst, 108-*-4=27, and ^27=3; then, 3x4=; 
12, less mean, and 12 x 3=36, greater mean ; for 
1 : 12 : : 36 : 108 proof. 

(10) First, 500-i.4=12i5, and ^125=5; then, 5x4= 
20, less mean, and 20x5=100, greater mean; 
for 4 : 20 :: 100 : 500 proof. 

TO EXTRACT THE ROOTS OF POWERS IN 

GENERAL. 

Example (1) is worked.* 

(2) 

32015587041(423 root. 
256=4* 



4^x4=256) 641 dividend. 

3111696 =42* 



42» X 4=296352) 898627 second dividend. 

22015587041 



USE OF THE CUBE ROOT- 13S 

(8) 

13542598318343(423 root 
1024=4* 



4«x5sl280) 8302 dividend. 
1 30691 232=42<^ 



42« X 5= 15558480) 4734701 1 second dividend. 

13542593318343 



5728516973659089(423 root. 
4096=46 



4<^X 6=6144)16325 dividend. 



5489031744=42« 
* >5 X 6=784147392) 2394852296 second dividend. 

5728516973659089 



(5) 

2423162679857794647(423 root. 
16384=47 



4«x 7=28672) 78476 dividend. 



280539333248=427 



^2« X 7=38428222208) . 117769347377 second dividend. 

24231626798,57794647 



IM SINGLE RULE OF THREE IN DECIMALS. 

(6) 

102499781357984.7135681(4.23 
65536=48 [root. 

4'" X 8=131072) 3S9637 cBvidend. 



96826;51996416=428 
42^ X 8= 1844314665984) 567316139S824 seecHidv:divid. 

1024997813579847135681 



43357407i5144275338S93063(423 

— [root. 

262144=4» 



48x9=589824) 1714300 dividend. 



406671383849472=429 



428x9=87143867967711) 268926912947933 second div. 



433574075144275338393063 



SINGLE RULE OF THREE IN DECIMALS. 

Example (1) is worked. 

(2) 4fl. I 2'5yds. : : •4/. : '25 yds.=i;yd. ans. 

(3) First, 41=4-75, 4/. lf)s.-^% and 11^=11-5; 

then, 4'75 yds. : 4^5/. : : 11 "5 yds. : 
10-89/. 

(4) 100/. : 4-5/. : : 240/- j 10'SL=10l. I6s. 



RULE OF FIVE IN DECIMALS. 135 

(5) First, 11. l5<.=l-75, and 591. l(te.=52-5; then, 

1'75/, : 10 days : : 52-51 : 300 days. 

(6) 300 days z 52-51. :: 10 days : 1-75^.= 1/. 

15*. 

(7) 39-61. : 72 galls. : : 1 10^. : 209 galk. 

(8) 200 calls. : 110/. :: 72 galls. : 39-6/.= 

39/. 12*. < . . ^ 

(9) 22yds. : 220yds. : : 16-5 yds. : 293-33 yds. 

(10) J=-166&c.; then, 249^ : -166 ship :: 747/. 

1 -4998 5=i of h^. 

(11) 40-5 ft. : 1-75/. :: 24-5 ft. : 52'935/.=52/. 

18*. 7id. ' 

(12) 3-5 cwt. : 5-25/. : : 2-25 cwt. : 16'875/.= 

16/. 17*. 6d. 

(13) 16-875/. : ll-25cwt..:: 5-25/. ? 3-5 cwt. = 

(14) 2 yds. : 2*5 yds. :: •75 yds. : 6*66 yds. 

(15) 6-66 yds. v -75 yds. : : 2*5 yd. : 2 yds. 

nearly. * ; 

(16) (Ixl4xllx6=)924 : 1201b. :• /50x20x 

llx5=)55000 : 7142-857 lb. 



RULE OF FIVE IN DECIMALS. 

Example (1) is Worked. 

£ £ £ 

(2) *700 : 26.25 i : 100 

*9m. ^ I2ia. 

then, 100 X 12 X 26-25=31 500 dividend, 
and, 700 X 9=6300 divisor, 
. • . 31500-^6300=5/. per cent. 



136 SINGLE FELLOWSHIP. 

days roods days 

(3) ♦IS : '25-5 : : 28 
*4, m. -: — 36 m. 

25-5 ^28x86 25704. 

then, = =:4f94'"3 roods. 

42x4 52 

whs* £ wks, * 

(4) *42 : 240 : : 92 
*12 p. — ^ 28 p. 

240x92x28 618240 

then, = =1226-666= 1226/- 13f.4A 

42x12 504 

t. r. s, 

(5) . ♦e : 3 : : 420 

1-5 d. - 9 d.* 

1-5x3x420: 1890 

= =35 tailors. 

6x9 54 

cwt* d, cwt* 

(6) * 1 : 6-5 : : 5 
*20m. 100 m. 

6-5x5x100 3250 

= =162-5ef.=13*. Siti. 

20 20 



SINGLE FELLOWSHIP. 

Example. (1) is worked. . 

(2) Rrst, 1500+900+600=3000 joint stock; 
then, 600-h3000=-2 common multiplier; 

£ 
(1500) 300 A'sgain. 

hence, -| 900>- x-2= 180 B'sgam. * 
(600) 120 C's gain, 

s£ 600 proof. 



SINGLE FELLOWSHIPi ISt 

(S) First, 2400 -h 9600+ 4000s 16000 whole stock ; 
then, 1600-»- 16000=*! common multiplier ; 

(2400) (240 A'sloss. 

hence, -|9600> X'l = -{960 B'sloss. 

(4000) (400 C'8 loss. 

jg 1600 proof. 



•' (4) First, 1+2+3=6* sum of the ratios; 
then, 460-1-63=80 common multiplier ; 

£ 
( 1 ) ( 80 1st person's share, 

and, -<2> x80 = < 160 2d person's share. 
(S) (240 3d person's share. 

j^ 480 proof. 



(5) First, 520+680 + 800=2000 amount of credit ; 
then, 920-*-2000=*46 common multiplier; 

£ s, d. 
(520) (239-2 = 239 4 xi's due. 

hence, -?680>' x-46 = -<3128 = 312 16 B's due. 
(800) (368-0 = 368 C'« due, 

ag 920 proof. 



(6) First, 360 + 480 + 500 + 600= 1 940 whole adventure ; 
then, 970-j-1840=-5 common multiplier; 

£ 
180 A's share. 

whence, ^ T^CC S x -5 = ^ STX ^^l '^^l[ 

's share. 



£ 

{360 \ rl80 A'l 

*80l _... _ I 240 B'8 
500 f ^ ^ "" 1 250 C'fi 
600 J 1300 D'j 



eS 970 proof. 



* In questions of this sort, any numbers may be taken at pleasure 
that have the same proportions as those proposecU 



J 38 DOUBLE FELLOWSHIP. 

(7) First, 180+240+250+300=970 whole gain ; 

then, 970h-1940=:*5 common divisor; 

£ 

's Ktock. 

s stock. 




i£ 1940 proof. 



(8) First, 4+|=f J^+f J=|^J A and B advanced ; 

then, fj— 1^1=^^ C*8 part of the ship, worth 120/. 
Now by neglecting the denominators we have, 

£ £ s. d. 

(24) (261-&181=261 16 4iApaid. 
11/. : 120/. :: ^21^- : -^229-0909=229 1 9| Bpaid. 

(ll) (120-0000=120 Cpaid. 

£ 610 18 2 sloop 

' [cost 



DOUBLE FELLOWSHIi: 

Example (1) is worked. 



£ mo* 

(2) First, 8-h4=2 

16-t-6=2-66 



£ 



^v A i^o nciA (2 : 96 A s stock, 
then, 4-66 : 224 : : ^^qq . ^^ g.^ ^^^^ 

aS 224 proof. 



DOUBLE FELLOWSIHP. 139 

(3) 
First, 240 X 8=1920 A's stock and time, 
500 X 4r=r2000 B's stock and tiift^, 
200x5=1000 C's stock and time. 



4920)369-000(*075 common multiplier ; 

( 1 920 ) ( 1 44 A V jshare of the gatin. 

then, ^ 2000 > x '075 = ^ 150 B's share of the gain. 

(lOOO) ( 75 C's share of the gftin. 

^ 369 proof. 



(4) 



mo 
11 








9 


£ 
1200. : 


mo. 


£ 


^20 : 


• 1 9/ 


(660 A's stock. 
• (540 B's stock. 



sS 1200 proof. 



(5) 

First, 50x4=2007-0^ a'« «...^««*a 
130x3=390^^ ^* products. 

X 4=^80 W^ B's products. 



60x6=: 
20 



100x6=6007 Q-n r«' a * 

50 X 5=250 r^^ ^' P'°^"^^'- 

sum 1880)362-0(-1925 com. multiplier; 

(590) (1 13-575 A's rfiare. 

then, -?440>- X'1925= -^ 84-700 B's share. 

(850) (163-625 C's share. 

proof £ 361-900=366/. 18j. 



140 SIMPLE INTEREST. 

(6) 

First, 64-5 x 4r5 =290*25 A's stock and time. 

78*75 X 6 =472-5 B's stock and time. 

112-7 X 8-75=986-125 C's stock and time. 

125-25 X 5-25=657-5625 D's stock and time. 



£ 2406-4375 smn. 
2406-4375)108-91875(-045261 common multiplier ; 

{290-25 -^ i 13-1370 A's gain. 

^'^^^ i X -045261- 1 ^^'^^^^ ®'' ^^' 
986-125 \ ^ ^^^^""1 44-633 C's gain. 
^Srm'i.b) 129-762 D's gain^. 

proof £ 108-9179=108 18 ij 



SIMPLE INTEREST. 

364 principal. 486 principal. 

•05 ratio. -05 ratio. 



18-20= 1 8/. 4«. ans. 24-30 

5 No. of years. 

<^ 121-5 =121/. 105. ans. 



(3) (*) 

£ £ 

884 1001 

7 6 



6188 6006 

•05 -045 



30940=309;. 8*. 270-270=270/. 5*. ^\d. 



SntKl^E INTEREST. lil 



(5) (6) 

1205 640-4166 



'602-5 4482-9162 

•04 "05 



24-100=24/. 2i. 224-145810=224/^ 2«. lU. 



(7) 9640-8S3x4'75x-05=2289-6978S75=2289/, 13#. 

\\\d. 

(8) ^0001369863 x 641 X 50=4-390410915=4?. 7«. %d. 

(9) -00012328767 x 2000 x 63= 15-53424642= 15/. lOf . 

M. 

(10) -00010958904 x 5800-83 X 260= 

165*283921634832 interest. 
5800*83 principal. 



5966-113921634832=5966/. 2^ 4rf. 



(l\) -0001369863 x 563*627 x 265=20-4604319871765 
=20/. 9«. 2ii/. 

Note. These questions are all proved by Simple In- 
terest in Whole Numbers ; see Interest, page 79. 

(12) 5 X *04=*2 product of ratio and time ; 
then, 12-4--2=60/. 

(13) First, 4 x *05=-2 product of ratio and time ; 
then, 124-(-*2=6^. 

(14) First, 3 x *05=*15 product of ratio and time ; 
then, 69-675-*-*15=464'5=464/. lOf. 

15) 4*5 X *04=*18 product of ratio and time ; 
then, 58-725-4.-18=326-25/.=326/. 5#. 



H2 SIMPLE INTEREST. 

(16) 5x-04*=: *2 ratio and time; 

add 1. 

then, 1*2 divisor; 

heBce, 7SJ-Hl*2=6tf. 

(17) 4x-05 + l=-2.+ l=l-2 divisor; 

then, 744f-p-l,2=i.620^. 

(18) -05x3 + 1 =-15 + 1 = 1-15 divisor; 
then, 534fl75^M5=4.64r5=464^. IX)*- 

(19) •04x4-5 + 1 = 1-18 divisor; 

then, 384'975-h1-18=326-25/.?=326/. 5s. 

(20) 60 X -04=2-4 prx)duct o£ principal and ratio ; 
then, 12-j- 2-4=5 years. 

(21) 620 X -05=31 divisor ; 
then, 1 24-4-31 =4 years. 

(22) 464-5 X -05=23-225 divisor ; 
then, 69-675-4-23-225=3 years. 

(23) 326-25 X -04= 13-05 divisor;, 

then, 58-725-^13-05=4-5=4J^ years^ 

(24) First, 72-60=12 dividend, 
and, 60 X -04=2-4 divisor; 
hence, 12-4-2-4=5 years. 

(25) First, 620 x -05=31 divisor, 
and, 744— 620= 124 dividend; 
then, 124-^31=4 years. 

(26) First, 464-5 X -05=23-225 divisor, 
and, 534-175— 464-i5 =69-675 dividend; 
then, 69-675-^23-225=3 years. 

(27) First, 326-25 x -04=13-05 divispr, 

and, 384-975-326-25=58-725 dividend 
then, 58*725-4- 13-05 =;4-5=4i years. 



(28) 12-^-60 X 5=12-*-300=-04=4 per cent 



DISCOUNT 145 



(29) 124j-^-620 x4=124f-^2480=-05=5 per cent. 

(30) 69*675-5-i^^5xSs=*05^5 per cent. 

(31) 58-725-*-326-25 x 4.-5=-04=:4 per cent, 

(32) 72-60 12 

— ^ — = =*04j=4 per cent. 

60x5 300 

(33) 744-620 124 

=■ =:«06=5 per cent. 

640x4 2480 

(34) 534-175-464-5 69-675 
= -=«05=5 per cent 

464-5x3 1393*5 

(35) 384-975-326-25 58-725 



326-25x4-5 1468-125 



•s:*04=54 per cent. 



DISCOUNT. 

/ Example (1) is worked. 

(2) 
First, -05 X 1 + 1 = 1-05/. amount of 1/. for the given time, 
and 50 x -05 X 1 =2-5/. interest of the debt ; 
then, 1-05/. : 1/. :: 2-5/. : 2-38/.=2/.75.7-irf. disc. 

(S) 
First, -05 X 1 + 1 =1-05/. amount of 1/. for the given time, 
and 200 X -05 X 1 s: 10^. interest of the debt ; 

then, 105/. : !/• : : 10?. : 9-5238= 9 10 5^ disc. 

200 principal. 



^•p* 



diff. ^ 190 9 6J worth. 



144 COMPOUND INTEREST. 

(4) 
First, -05 X -25 + 1 = 1'0125 amt, of IL for the given ^rae, 
and 36 X 05 X -25=*45 interest of the debt ; 

then, 1-0125/. : IL : : -45/. : -444= 8 lOJ disc. 

36 prin. 



di£ a£ 35 11 j l^worth 

(5) 
First, -045 x3 + l=: 1*135 amount of 1/. for the given time, 

and 573-8 x -045 X 3=77-463 interest of the debt ; 

then, £ s. d. 

M35/. : 1/. :: 77-463/. t 68-249/. =68 4 11 J di*. 

- 

First, (6) 

-04375 X -175+ 1=1*0765625 amount of 1/. for the time, 
and 130 X -04375 X l-75=9-953125 interest of the debt ; 
then, 1-0765625/ : 1/. : : 9-953125/. : 9-245/. 

£ s. d. 
*= 9 4 10| disc. 
130 prin. 



^ 120 15 IJ present money. 

0) • 

First, -05x2- -hi = 1-01 amount of 1/* for the given time, 
and 399-666 X -05 X -2=3-99666 interest of the debt ; 
then, 101/. : 1/. : : 3-99666/. : 3-975/. 

£ s, d» 
= 3 19 li disc. 
^ 399 13 4 prin. 



^ 395 14 ^ present worth of the hill. 



COMPOUND INTEREST. 

Example (1) is worked. 

(2) 1-05 X 1-05 X 1-05 X 1-05 X 100=121-550625=121/. 
lU. Oj</. ans. 



COMPOUND INTEREST. 145 

(8) £ 

100 principal 

-05 

2)5-00 

2-5 
+ 100 



102*5=181 half year's amount. 
-05 

2)5-125 
2-5625 
+ 102-5 

105-0625=2d half year's amount. 
-05 



2) 5-258125 

2-6265625 
+ 105-0625 

107*6890625ssSd half year's amount. 
-05 



2)5-384453125 

2-6922265625 
+ 107-6890625 



110-3812890625=4th half year's amt. 
-05 

2) 5-519064453125 

2.7595322265625 
+ 110-3812890625 

113-14O8212890625:s5th hidf year's amt. 
-05 

2)5 -657041064453125 

2-8285205322265625 
+ 1 18-1408212890625 

jg 115-9698418212890625=gU5/. 19». 4^^. 



COMPOUND INTEREST. 

£ 

100 principoL 
•05 
4)500 
1-S5 
+ 100 
lOl-SSKlst quarter's amount. 

;0S 

-* )5-06g5 
1-5656 
+ 101-g5- 
102-5156==^ quaner'i amoimt. 

;0S 

* )5-l 257 80 
1-281*45 
+ 102-5156 
103-797045=S(1 quarter's amount. 

;05 

4 )5-18985235 
1-29746306 
+ 103-797045 

105-09450806= 4th qaarter's amounu 



106-4:081894IO7=5th quarter's amount. 

;0S 

4)5^20409470535 '' 
1-330102367633 
+ 106-4081894107 
£ 107-738291778333=107/. 14».: 9* 



ARITHMETICAL PROGRESSION. U7 

(5) I'O* X l-O* X 1-04 X l-O* X 1-04. X 450= 
547*49380608 amount in 5 years. 
450- principal. 

£ 97*49980608=s97/. Br. l\\d. the interest. 

■ f 



ARITHMETICAL PROGRESSION. 

Problem I. 
Example (1) is worked. 



(2) SS+3xll 39e 

= =198 ans. 



(3) 27+3x7 ^10 



(4) 60+1x60 3660 

= ..s:I830 jrds.=l mile 70 ydi. 



Problem If«.^. 
Exan^ple (1) is worked. 

(2) 53-3 30 

= — =:;3 common difference. 

11-1 10 

(3) ^-3 24 . . 

= — ^4f. differtece per yard. 

7-1 6 



(4) 60-1 59 

60-1 50 



148 GEOMETRICAL PROGRESSION 

Problem III. 

Example (1) is worked. 

(2) SS-S 

»— ' — hl=10+l=ll the number of tenns. 



(S) 27-3 

+1=6 + 1=7 



(4) 60-1 

+1=59+1=60 



Problbk IV. 
Example (1) is worked. 



(2)^56-19-1 X 3=56—54=2 the first term. 
(3) 27-7-1 X 4=27-24=3*. the first yard. 



GEOMETRICAL PROGRESSION, 

Problem I. 

Example (1) is worked. 

(2) 8192x2-2 

=16382 the sum of the series 

ratio 2—1 



(3) 2048x2-1 

=4095 

2-1 



(4) 32768x4-2 131070 

= =43690 sum of the series in 

4—1 3 [farthings; 

then, 43690 far.^45& 10s. 2kr. 



; PERMUTATION, ^ 149 

Problem II. 
Example (1) is worked. 

#o\ ir«rf J^* 2* ^ *' ^" ^* '^* ^^dicet. 
(^; rim, ^^^ g^ ^^ 32 g^ j2g ^^^^ 

Then, 7+6=13 number of terms ; 
and, 128x64=:8192/. 

/Q\ Vir^ 5^' ^* ^' ^* ^* ^' ^* i^dice», 
(3; rirst, I J 2 ^ g jg gg g^ ^^j^j^ 

Then, 6+5=11 number of terms less ; 
a^ 64<xS2=2048«.=102/. Ss. the last payment : 
then,2(H8-l=2047+2048=4095«.=204/. 15«. the debt. 

lA^ First 5^ 1- 2. S. 4- indices. 
[ft) rirst, jg^ g gg 128.512. terms. 

and, 4+ S=7 number of terms less; 

512x128 

Then, • =82768 eldest child's fortune; 

2 

32768x4-2 131070 

and, . = =43690/. the whole estate. 

4-1 3 



PERMUTATION. 

Example (1) is worked. 

(2) 1x2x3x4x5x6x7x8x9=362880 days. 

(3) 1 X 2 X 3 X 4 X 5 X 6=720 positions ; 

and, 720-4-2=360 days. 

(4) 1x2x3x4x5x6=720 changes. 



H S 



150 SmULE POSITION. 

SINGLE POSITION. 

Example (1) is worked. 
(2) i) (SO 



4 /■ <^60 crowoBs J ^ 






62 : 60 



sum 62 but sbould be 60; 



( SO) ( ^^ ^ A*8 share. 
-|20> : ^19|f B's share. 
(123 (11 ffCs share. 



crowns 60 proo£ 



(S) Suppose he had 120/. at first ; 

(i) (40 

then, -?i 5- of 120=.-? SO 

US iu 



94 sum, which 
taken from 120 

leaves 26 which should be 104. 

26/. • 104/. : : 1202. : 480/. the sum he had 

[at first 

(4) Suppose he lent 51.;, 

then, 5x*05x20=:5j. interest for 1 year; 

£19. d. 

and, 12 x 5#.=60=S interest for 12 years. 

5 principal- 

sS S amt. but should be 500/. 



v^ ) 8/* : 5/. ; ; 500/. : 812/. lOs. the sum lent. 



DOUBLE POSITION. 



151 



then 



(5) Suppose the work be done in 24 days ; 

'2 days done by A. 







24 



■ 



3 days done by B. 

4 days done by C. 



^ sum 9 by them all. 

9 d. : 24 d. : 1 d. : 2| days by A, B, and C% 
working together. 



DOUBLE POSITION. 

Example (1) is worked. 



(2) 

£ 

300 

Suppose B*s share 80 

thea A's share is 220 

diff. 140 
should be 72 

1st error + 68 
2d sup. 100 



1st product 6800 
2240 



£ 

300 
Suppose B=:100 

A=200 

di£ 100 

should be 72 

2d error + 28 
1st sup. 80 

2d product 2240 



68-28=4|0)456|0 



114=B*s share. 
300 

di£ 186= A's share. 

£ 72 proof. 



mil 



252 



DOUBLE POSITION. 



(3) 



£ 
First, suppose A 240 

-f 50 


£ 

Second, sup. 260 
50 


£ 
232 

50 


Shad left 290 
+ 50 


310 
50 


282 
50 


B had at first 340 
•f 44 


360 
44 


332 
44 


B has now 384 

A has left 196 

double 392 


404 
^16 
432 


376 B's m. 

188 
376 


1st error -♦- 8 
2d sup. 260 


2d error + 28 
Ist sup. 240 


proof. 


1st pro, 2080 


1120 

1 






28 
8 


6720 2d product. 
2080 


^ 


20)464 






IP 


232 A's 


money. 



DOUBLE POSITION. 153 

(4). 

Fmxtt mm(ke AwiMked 10 days at S2£/. pec day =320 
tnen, B wcH-ked 20 days at 26d. =520 

sum 840 
should be S/. l^.^SSS 

1st error— 48 

Second, suppose A worked 15 days at 32</.=480 
then, B worked 15 days at 26tif.=390 

sum 870 
should be 888 

2d error— 18 
1st error —48 2d error —18 — • 

2d sup. 15 1st sup. 10 

1st error 48 720 prod. IW prod. 
2d error 18 180 

diff. 3;0)54,0 

18 days A worked. 
12 days B worked. 

sum 30 d d. 

~ ri8daysat S2=r576 
^®^ \ 12 days at 26=312 

proof 888=3/. 14^. 



H 5 



154 



DOUBLE POSITION, 



(5) 



KfityfamoBeAowes 50 
then, B owes 70 

100 



Then, if B oww 70 
C owes 90 

160 



But A's SO 
C'« 90 

sum 120 
should be 140 



Ist error— 20 



Second, suppose A owes 52 
then, B owes 48 

100 



But A's 52 
Cs 112 

sum 164 
should be 140 

2d error -f 24 
1st sup. 30 

prod. 720 



Then, if B owes 4^ 
Cowes 112 

160 



2d sup. 52 
Ist error— 20 



errors 



{ 



24 1040 
20 720 



44)1760( 40/. A's debt 
176 60 B'sdebt. 
100 C's debt. 







200 sum. 



A^n 40+B'8 60=100;. B's60+Csl00r=160i^.' A's 40+ 
C's 100=140;. proo£ 



MISCELLANEOUS QUESTIONS. 155 

(6) 

Firsty sup. Ist letter's place is 9 2dt sup. Ist let. place is 6 

then, the 2d is S then, the ^ is 2 

and the Sd is 46 and the Sd is 31 

sum 58 sum 39 

should be 20 should be 20 

1st error +38 2d error + 19 

2d sup. 6 Ist sup. 9 

38 228 171 

19 171 

19) 57(3 the first letter's place. 

57 



= 16=p3 ^ 



the third '" "^ ' "^°*- 



sum 20 proof. 



MISCELLANEOUS QUESTIONS. 



(1) 

80 least number. 
28 difference. 

108 greater m^ber. 
80 

Ans. 188 sum of both. . 




night 



167 sheep at first. 



H 6 



156 MISCELLANEOUS QUESTIONS. 

(3) 

From the Creation to the Flood 1656 

To the* building of Solomon's temple 1336 

To Mahomet 1630 



4622 
Mahomet afler Christ — 622 

% 

A. M. 4000 



(4) 
1787-1765=224-24=46 C's) 

17+46=63 A'sV age. 
13+63=76 B's) 

' (5) 
Distance of the sun from the earth 81000000 

Distance of the earth and moon + 240000 



From each other in an eclipse of the moon 81240000 

81000000 
— 240000 

From each other in an eclipse of the sun 80760000 



(6) 

Temple built A. M. 3000 Christ born A. M. 4000 

Troy befbre — 4-43 Rome built before — 744« 

Troy built A. M. 2557 A.M. 3256 

London after + 260 Carthage built bef. — 1 13 

London built A.M, 2817 A.M. 3143 

London built 2817 



/- 



London dder than Carthage 326 years 



MISCELLANEOUS QUESTIONS. 157 

From the whole debt . : 16 1.3 

Take the difference of their payments — 6 IS 3 

2)9 19 9 



The half is what A has now to pay ^ 4 19 lOj 
A has paid more than B + 6 13 3 

Sum is what B has to pay 11 13 1^ 



(8) 
First, 81000600-59000000=22000000 miles, the distance 

the earth is from Venus when in perigoeo. 
And, 81000000+59000000=140000000 miles, the dis- 
tance the earth is from Venus, when in apogiBo. 
. 140000000-22000000=118000000 mites. 

(9) 
First, 46x46=2116 

and, 32x12= 384 



1732 the no. req. 



(10) (11) 

£ s. d. 

18 6 4J First, 35x2 =70 

12 and, 5x2 + 30=40 



219 16 6 SOdiff. 



(12) 
Erst, 20+423+19=462, the divisor; 
then, 423x462+20=195446, the dividend. 



158 MISCELLANEOUS QUESTIONS: 

(IS) 
First, 109x73=7957 the greater number ; 
and, 28 x 17= 476 difference; 

7481 less number. 

Then, 7957 + 7481 = 15438 their sum ; 

also, 7957 x 7481 =59526317 their product. 

(14) • 

Merchant's whole stock 13000 

Gain per annum 364 X 4= 1456 

Ditto 586x3= 1758 

Ditto 873x3= 2619 

His whole gain 5833 

His original stock to begin with 7167 



(15) £ 

To his widow 10000 

To a charity 1693 

To nephews 2460 x 3 = 7380 

To nieces 2100x4 = 8400 

To 20 poor housekeepers 210 

To executors 420 



28103 



(16) 
First, 4429-h43=103; then, 240—103=137. 

(17) 
First, 2262-^26=87, and 2262-4-87=26; 
then, 87—26=61. 

' (18) 
5190048^-72084=72. 



MISCELLANEOUS QUESTIONS. 159 



(19) 

8)12 8 worth of both« 
1 7 worth of the purse. 

11 1 cash in the purse. 



(20) 

£ s. (L 
A and B had IS 10 
B and C 12 12 
A and C 11 16 6 



* 



sum 37 18 6 
which being divided by the number of players at each 
time, will give the sum won, viz. 

£ i» d» £ St d* 

37 18 6-^2=18 19 3 what was won; 

' ' £ s, d. £ $, d. 

£ *. d.) 0) (13 10 0) .2 (5 9 SCsgain 
then, from 18 19 3}"% \l2 12 OV Q ^6 7 SA'sgain 

3 ^ (ll 16 63 £ (7 2 9Bsgain 



(21) Erst, } of 6=2, and } of 20=5; then, as 2 : 3 

(22) First, J of |=^, sold : then as ^ : » V ^ ' - 

(23) Here, A goes only -^ of the circumference in an 

hour, and B goes the whole circumference in an 
hour; so B gains -^ of A in that time ; then, 

dt, h* cir* h» h* fniti* 

as ii : 1 : ; 1 : -^=1 5^ 



160 misc£;llan£ous questions. 

(24) 

991* '(L m* ili 

Then, 3 : 1 : : 73 : 2^ when A and B meet ; 
also, 5 : 1 : : 73 : 144 when A and C meet ; 
and B and C can never meet with A but at the end of 
these periods. 

. * . B and C can never both meet with A but ivhen 
some number of B*8 periods is equal to some number 
of C's periods. Therefore, find two whole numbers 
which are in the same proportion as 24^ to 14^, which 
will be 365 and 219 ; . * . after 365 of B> periods, or 219 
of A*s, all three men will meet again, and not before ; 
. * . the time of meeting is 219 x 24^=5329 days. 

(25) 

A* cis» h' cit* 

8:1:: 22 : 2^; then 2^-1 = If 
.*. as IJc. : 22 h. : : 1 c. : 12| hours. 

(26) 
First, 13** — 1 = 12** moon gains of the sun per day; 
and, 30° X 3=90** from Ist of Aries to 1st of Cancer ; 
also, 90** -f 3=93** sun before the moon; then, 

deg* day deg* days 

as 12 : 1 : : 93 : 7 J moon overtakes the sun. 
. • . 7i -h 3 = 10 J degrees of Cancer. 

(27) 
First, 3-1-5=8, then, as 8 : 400 : : 3 : 150?. less farm. 

8 : 400 : : 5 : 250/.greaterfarm, 



(28) 
First, 3+5+8=16; then, 

f 375/. A's share. 
16 : 2000 :: ASY : I 625 BV share. 

1000 C's share. 



1-»=ib; men, 



£ 2000 proof. 
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(29) 
B ^ do I Zul *«»^ """ W=i work, all working 
C can do i=|| j ^^g®**' ""« *^^- 
} week =6 working days, and I day=sl2 working hours. 
.*. f work : 6 oays : : 1 work : '^ days =5 days 
4 hours. 

(30) 
While A works 1 =^\%i'\ 

B works i=t^ I their sum U|, in an hour 
C works |=^V I together. 
D works \^-^^) 

wo. h» wo* hm h* 

.-. +Jf : 1 : : 3 : 4+^=1 47' 23^" 

(31) 
First, 81000000x81000000=6561000000000000 
then, recip. as 

1 : 6561000000000000 :: 2 : S28O5000Q00O000O 
.-. >v/3280500000000000=57275649 miles. 



Firet, 13*5 
then, as 4 



(32) 
7*5=6 inches difference; 
: 9 : : 6 : 13-5 lb, 

(33) 



First, 11x11 = 1 21, and the square of 1 is 1 ; then, 
as 1 : 16-083 : : 121 : 1946-083 feet. 



1= 16-083^ 
3= 48-25 
5= 80-416 
7=112-583 
9^144-75 
16-083 X < 11 = 176-916 
13=219-083 
15=241-25- 
17=273-416 
19=305-583 
t21 =337-75 J 



► in the < 



l8t 

2d 
Sd 
4th 
5th 
6th 
7th 
8th 
9th 
10th 
11th 



* sec. of time. 



1946-083 as before 
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(S4) 
Thus, as, I6'083 : 1> : : 400 : 2i-877 
.-. a/24-877=4'987+, or 5 seconds nearlv. 



(35) 

ttud, days tttuL 

Here 4 : 40 : : 12 

145h.: : : 10 h. 

56 120 
40 



12|0)224|0 



18f days- 



(36) 

m. g^f, m: gaL 

First, as 9 : 14 : : 31 : ^ fills in 31 minutes; 
then, 48^— 40=8^ gallons in the tub at the end of 
31 minutes^ and from 2 to 5=3 hours, or 180 minutes. 

nu gaL m* gal. 

Again, as 31 : 8$ : : 180 : 47f^ fills in 3 hours ; 
and, 147—4714=99^ gallons, wants of bebg full. 

gaL fit. gal, m. sec. 

Also, as 1^ : 9 : : 99^ : 63 48||| the tub will 
be full ; which, added to 5 o'clock, will give 3 minutes 
48fff seconds after 6 the tub will be full. 
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(37) 
Discharges are here made m proportion to the square 

root of the height of the column of water^ and the 

square of the diameter of the discharging pipe from 

that column. 
Therefore, the square root of 25=5 ; square root of 1=; I ; 

square root of 16=s4 ; and square of 2=:4. 

/• A- /• 
5- — 1000 4 

1 in, ■ 4 inches. 



40 hour* 



2i hours. 



1000x4x4x24 S84000 
Then, = =1920 hogsheads. 



5x40 



200 



150 : 560 







f 149^ A's stock. 
^ 186f B*s stock. 
(224 C's stock* 

4^560 proo£ 



(S9) 
£ 
First, A's stock 168 

time 5 months. 



18 



840 






12 I 70 B's stock. 



Secondly, as 18 : 840 : : 60 : 7 months, C's time. 

(40) 



£ 

80 for A. 



£ £ £ 

As 100 : 20 : : 400 : 

£ tfuh £ mo* 

Then, as 80 : 12 : : 50 : 7^ A's time. 

B^s time J*s stock J*t time B's stock 
And, as 5 : 400 : : 7^ : 600 
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(41) 
IOOm- 5=20 
SOO-H 8=37-5 
600-1-12=50 
1000-«-15=66-666 



ftum 174*166)300-000(1*72248 common multiplier 

1-72248x20 =34-45 acres, A's share. 
1-72248 X 37-5=64-593 acres, B's share. 
1-72248 X 50 =86-124 acres, C's share. 
1-72248 X 66-666= 1 14-832 acres, D's share. 



proof 300-000 acres. 



(42) 
First, ^, ^, j^, reduced to a common denominator, will 

be H, a, and ^g. 
and, 20-f 15-1-12=47 by rejecting the denominators. 

( 20 : 42553^ A's part. 
Then, as 47 : 100000 : : -J 15 : 31914^38 part 

(l2 : 2553l|4 Cs part 

But 25531^^. C's part being lost by his death, it must be 

divided between the other two in proportion as 4 to 3; 

viz 4.h3=7 • -[2553111 : '• * '- 14589HS 
viz.4. + :j-7 . -^2553114 :: 3 : 109423^9 

.- . 42553:^ + 145893^=57142|ff A's part. 
And, 31914*^ -hl094^;/^g=42857iV5r B's part. ^ 

sS. 100000 proof. 
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(43) 

Take a number at pleasure and divide it in proportion to 
their shares, then proceed by the single rule of false. 
A 120 



B 80 

C 75 
D 72 

347 



2000 




691H^ A*s share. 
461^ B's share. 
432 A^ C's share, 
414f|^ D's share. 



£ 2000 proo€ 



18 months. 
5=9—4 mo. 



(44) 

21 oxcn» 
9 mo. 



12 oxen. 
4 mo. 



90 

10 acres. 



189 48 

14=: 18— 4 mo. 9 mo. 



3)900 



3^ acres. 



2TbO 
300 

diff. 3000 



2646 
24 acres. 



10584 
5292 



3)63504 

^ acres. 

190512 
21168 



211680 
-103680 



?;000)108|000 



432 
24 acres. 



1728 
864 



10368 

10 acres 



103680 



36 oxen* 



ids MISCELLANEOUS QUESTIONS 

(45) 

Finty suf^Mise lOsthe number of the whde company at 

first. 
Then, 10xlSf.=I50f. the whole reckoning. 
Takine 3 away, 7 remains at 19i«.= 136^^. 
Shoula be equal to the whole reckoning =130 

first error too much, + 6^ 

Second, 8iq>po8e 20=the number at first. 
Then, 20x 13f.=26Pf. the whole reckoning. 

Taking out 3, remains 17, at I9is. a-piece= 33 1 ^«. 

Shoula be equal the whole reckoning = 260 

second error too much, -f 7H 

6^^x20=130 take 

71i X 10=715 from 

66 65)585(9 at first. 
585 

Hence, 9 at 13*. each==117 the reckoning.) p„-|» 
6 at 19i*. each=117 the same. J '^'^^^' 



(46) 
From the nature of the question, it appears that the in- 
crease in the first year will be 0, in the second year 
1, in the third year 1, in the fourth year 2, in tlie 
fifth year 3, in the sixth year 5, and so on to 40 years, 
or terms (each term bemg=to the sum of the two 
next preceding ones) ; whence the two last terms are 
39088169 and 63245986> and the sum of them all (or 
the whole series) = 2 x 63345986+39088169 — Is) 
16558014fO^ the increase required. 
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By the nature of the question, it appears that the in- 
crease in the third year will be 1, m the fourth year 1, 
in the fifth year 1, in the sixth year 2, in the seventh 
year 3, ana so on to 20 years, or terms (each term 
being == to the sum of the last ferm and the next but 
one preceding) ; whence the three last terms are 189, 
2779 ^^^ 406, and the sum of them all (or the whole 
8eries)=^x406-f 277 + 189=1278 whole stock. 



THE XWD. 
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